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THE GROSS EARNINGS OF 147 RAILWAYS, operating 
100,022 miles of road, for the month of October, ac- 
cording to the Financial Chronicle, are $58,058,545, 
as compared with $53,492,548 for the corresponding 
month of 1890, an increase of 8.54%. This is the 
largest increase but one (September) of any month 
of the present year, and the largest for the month of 
October since 1889. This result is largely due to the 
heavy grain and cotton movements, other business 
being on the whole considerably lighter than it was 
last year. In addition to this large aggregate gain the 
tables show that the increase has been quite general, 
only 35 roads of the total number showing decreases. 
Forty-five road exhibit gains of over $40,000 each, 
and an aggregate gain of $4,180,385, and three roads 
exhibit losses of over $40,000 each. The largest in- 
crease is shown by the Chicago, Milwaukee and St. 
Paul, viz., $570,885, and the second in size by the 
New York Central & Hudson River, $540,235. Con- 
sidered by groups, the Northwestern, Southwest 
and Southern groups exhibit the best results, in 
short, the grain and cotton-carrying lines. 


A LOCOMOTIVE SIGNALING DEVICE, designed and 
patented by Mr. C. T. Barretr of Brooklyn, 
N. Y., 80 arranges a short battery circuit on the 
locomotive that when the circvit is closed by the 
engagement of a movable wheel on the track with 
a projecting arm on the locomotive, an electric bell 
rings for some seconds in the cab, and at the same 
time a red or green signal is displayed, as the case 
may be, the actuating wheel, of course, being con- 
nected with the rods or wires which move the 
signals. The end aimed at is the same as in the 
devices which cause the locomotive whistle to blow 
when an inclined rod is placed or raised along the 
track,but by the use of the battery circuit, it is claimed 
that the signal is more certain, more easily given, 
and more effective in showing eitber green or red. 





THe Newark, N. J., WATER sUPPLY is nearly 
ready for delivery. The two storage reservoirs in 
the Pequannock water shed are completed and are 


slowly filling up. The intake at Smith’s Mills is 
finished and connection was lately made with the 
high service reservoir in Newark, 25 miles from the 
intake,and connection was made with the Belleville 
reservoir over one month ago. The 4ft. steel pipe 
has been carefully tested for 5 miles from the intake 
and no leaks of any importance found, saving that 
coming from a loose manhole cover. The official 
test will not be concluded for the whole line until 
the full head is available. As before given in detail 
in this journal the East Jersey Water Co. proposes 
to give Newark 50,000,000 galls. of water daily for 
the sum of $6,000,000, but the other towns tributary 
will have to pay for the water by the gallon, The 
head at tie two storage reservoirs now built is 750 
and 800 ft. and 400 ft. at the intake. Other storage 
reservoirs are contemplated. 


THE MOST SERIOUS RAILWAY ACCIDENT of the 
week was a head collision, Nov. 11, at Medina, 
Tenn., on the Illinois Central R. R. The engine 
driver and conductor of a freight train which was 
ahead of its senedule time tried to rexch the station 
next to the one at which they should have side- 
tracked for a passenger train, and, as usual, the 
result was a collision. There were 4 men killed and 
several injured. A similar accident occurred Nov. 
17 on the Grand Rapids & Indiana R. R., near 
Grand Rapids, Mich. 


A NEW TYPE OF STEEL STEAMER is being built by 
the Union Dry Dock Co., of Buffalo, for the Anchor 
line of lake steamers. This stermer differs from 
craft of the old style in having decks perfectly 
straight fore and aft, with nosheer whatever. ‘lhus 
far the model somewhat imitates the whalebacks, 
but otherwise the steamer is like an ordinary lake 
craft. She will have gangways and hatches suited 
to carrying all classes of freight. The dimensions of 
the steamer are 300 ft. over all, 275 ft. keel, 40 ft. 
beam and 26 ft. hold, with triple expansion engines 
of 1,200 H. P. and twosteel boilers 1444 ft. in 
diameter by 12 ft. long. The price paid is $178,000, 
The steamer is to be ready for business by June 1. 


THE Cooper, HEwiTt & Co.’s IRON WorKs have 
been sold to an American-English syndicate for $5.,- 
000,000. The saleincludes the New Jersey Steel & 
Iron Co.,the Trenton Iron Co. and wire mills, at 
Trenton, N. J.. and the Durham Iron Works, mines 
and furnaces, at Durham, Pa. Senator Joun P. 
JonEs, of Nevada, is said to be actively interested 
in the new company to be formed, or The Cooper- 
Hewitt Co. Among the American directors men. 
tioned are JoHN W. MAcKAy, JOHN P. JONEs, 
CHaRLEs C. DopGr, HorAcE K. THURBER, FRED- 
ERICK SLADE and WALTER COOK. Among the Eng- 
lish directors is Colonel NortTH, the ‘‘ Nitrate King.” 


COMPRESSED AIR FOR CLEANING CARs is used on 
the Union Pacitic Railway at itr Portland shops. 
The air under a pressure of 50 lbs. per sq. in. is de- 
livered from a flexible hese with a small nozzle, and 
is used as water would be. The results achieved 
are said to be very satisfactory, especially in clean- 
ing the plush seat cushions. 


THE FIRST VESTIBULE TRAIN EVER RUN, according 
to an article in the Railroad Car Journal, was on 
the Naugatuck R.R.in 1853. Cutsof the device 
as applied are given, bearing a close resemblance to 
the modern vestibule plant, and also a letter from 
the then superintendent, dated May 6, 1854, thor- 
oughly endorsing the vestibuled cars “then in use” 
as entirely succe-sful. The rock on which the ex- 
periment seems to have split was bad ventilation, 
a rock which the ves‘ibuled trains of to-day often 
graze. 


THe New YorK RAILROAD CLUB elected the fol- 
lowing officers atthe annual meeting on Nov. 19: 
President, R.C. BLACKALL; Vice-Presidents, G. W. 
West, W.L. Horrecker, THOs. ALDCORN; Secre- 
tary, H. G. Prout; Treasurer, C. A, Smira; Execu- 
tive Committee, JNo.S. Lentz, W. H. Lewis, W. W. 
Snow, W. J. Watson, W. C. Ennis; Finance Com- 
mittee, E. H. ANDREss, J. H. Bartey, S. W. Mc- 
MunNN. 


THREE MORE ARMOR PLATES were tested at the 
Indian Head proving grounds on Saturday, Nov. 14. 
Plate No. 1 was a high carbon nickel steel, made by 
Carnegie, Phipps & Co; No. 2 was a low carbon 
nickel steel plate, treated by the Harvey process, 
and rolled by the same manufacturers ; No. 3 was a 





_ by the behavior of the plates treated by it. 


high carbon nickel steel plate trerted by the Harvey 
process and rolled by the Bethlehem Iron Co. At 
each plate five shots were fired, four from a6-in. gun, 
followed by one from an 8in. gun at the center of 
the plate. The position of the shots, and the guns, 
projectiles, powder charges, initial velocity and tar 
get distance were the same as in the tests on Oct. 31, 
reported in our issue of Nov. 7. 


THE RESULTS OF THE TEST were briefly as follows: 
The high carbon nickel steel plate from Carnegie, 
Phipps & Co., received the four 6-in. shots with an 
average penetration of 1143 ins. 
caused no cracks, 


he first two shots 
Three small cracks radiated from 
the third shot hole, one appearing just after the 
shot and the other after the fourth shot. The pro- 
jectiles rebounded in everv case, the first three 
breaking up and scattering. The &in. projectile 
penetrated 9% ins. and rebounded whole but scaled 
and cracked. This caused a 's-in. crack diagonally 
across the plate in addition to those made by the 6-in. 
shots. 

The low carbon nickel steel plate from Carnegie, 
Phipps & Co., treated by the Harvey process, re 
ceived the four 6 in. shots with an average penetra 
tion of 12), ins. None of these shots caused cracks. 
Three of the projectiles stuck in the plate intact, 
neatly plugging the holes, while shot No. 3 pene 
trated only 9% ins. and rebounded whole a distance 
of 47ft. The Sin. projectile penetrated 15% ins. 
and rebounded broken up. This caused one crack 
‘¢ in. wideand another ‘< in. wide from the upper 
and lower shot holes to the edge of the plate. 

The high carbon nickel steel plate rolled by the 
Bethlehem Iron Co. and treated by the Harvey pro 
cess received the 6-in. projectiles with an average 
penetration of 8}4 ins., the smallest shown by any 
of the six plates thus far tested. Two projectiles 
rebounded, one whole and one brokenup. The other 
two, which penetrated the plate only 5 ins. and 
5% ins., respectively, had their 
in the plate, while the bases 
scattered. The third shot, 
124% ins., caused 8 small radial cracks. No 
eracks resulted from the other three shots. 
The 8-in. shot penetrated 12% ins. and rebounded 
whole. ‘This started diagonal cracks \-in. wide 
from the center shot hole through the upper and 
lower left hand shot holes to the edge of the plate. 
These cracks are ascribed to uneven tempering of 
the plate. Even with them, however, this plate is 
considered by Commodore Folger to have made the 
best record of any of the six plates tested. 
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THE VALUE OF NICKEL in increasing the toughness 
of armor plate, preventing cracking and decreasing 
penetration, seems abundantly proved by this series 
of tests. It is now definitely decided, therefore, that 
the armor for our new navy ‘will be of nickel steel. 
Whether the Harvey process will be adopted is still 
undecided ; but its value seems pretty well attested 
A point 
of exceeding interest is the high standard which 
American makers of armor plate have attained at 
the very start, the plates tested at Indian Head hav 
ing surpassed the record made by the best specimens 
of plates of foreign manufacture tested at the An- 
napolis grounds last September. 

We shall next week give a full description uf these 
tests, which may justly be considered the most im- 
portant armor plate tests yet made, with engravings 
of the plates as they appeared after the firing. 


A BRIDGE ACROSS THE BosPHORUS is again pro- 
posed, thistime by Messrs. GIANO and GouRRIER. 
It would cross from Stamboul to Scutari, with a 
total length of 6,500 ft., or 4,920 ft. between shore 
abutments. The clear height under the six spans 
proposed would be 131 ft. The maximum depth of 
water is 105 ft. The design given in Le Genie Civil 
shows cantilever spans witha horizontal base and 
arched top chord, without any suspended spans. 


THE ZONE SYSTEM OF TARIFF is being discussed 
by railway Jines centering in Chicago for adoption 
during the World's Fair. The plan is to make Chi- 
cago the center of six concentric circles, the first 
with a radius of 50 miles, the second 100, then by the 
hundreds to the sixth, which includes the entire 
country beyond 400 miles. A man living léss than 
50 miles from the center would receive a reduction 
from present passenger charges of 1), the reduc 
tions to inctease from zone to zone up to 30°., 
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The New Freight and Weehawk n Ferry Ter- 
minal for the West Shore R. R. at the 
foot of Franklin St., New York City. 


Through the courtesy of WaLTER KartTreE, Chief 
Engineer of the New York Central & Hudson River 
and West Shore R. Rs., we are enabled to present the 
general plans for the new freight and passenger ferry 
terminal to be built at the foot of Franklin St., 
New York City, for the West Shore R. R. In 
the memorable battle for traffic which followed 
the opening of that ill-starred road, the lack of con- 
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venient terminal facilities on Manhattan Island was 
one of the heaviest of the ovstacles which handi- 
capped it in obtaining traffic. Ever since the open- 
ing of the road, its traffic to and from the lower end 
of New York City has been handled under many 
disadvantages. The buildings at the foot of Jay St. 
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of the terminal with elevations of the buildings. 
The facilities for handling freight include a dock 70 
ft. wide, extending out 676 ft. from the bulkhead 
line, and covered by an iron shed, with a two story 
house on the bulkhead containing scales, driveways, 
offices for shipping clerk, receiving clerk, car clerk, 
dock foreman, &c., with a second floor devoted to 
general freight offices. 

The slip for the passenger ferry boat is on the 
north side of the freight pier, which is protected 
from injury by a row of fender piles. The con- 
veniences provided in the passenger station are 
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The buildings will be heated by steam; and both 
gas and electric lights will be provided, with arc 
lights over the wagon driveways. The frames and 
roof trusses will be of iron, while the roof and sides 
will be of galvanized sheet iron. The roof will be 
covered with Warren’s Anchor brand asphalt and 
gravel. 

Besides the West Shore traffic, this terminal wil] 
be used by the New York, Ontario & Western Ry., 
under its lease. The freight pier is already in use, 
and about 100 carloads of freight per day are being 
unloaded there. The plans for the whole work 


eS Oy ey en Pee Pek ee eo ae 


aE a 
& 


rm FLEE FREE Pr 


Platform, Tal 
on. an 


y Bridge, 9.62...) 


Side Elevation” fookiné South 


| 

! 
| 
| 
I | 
i \Y 
! | 
| 5! 
i ea" 
| | 


have been completed by Chief Engineer Karte, 
who informs us that construction is to be proceeded 
with et: 


Work on JU. 8. Fortifications. 


Chief of Engineers, Gen. THos. LINCOLN Casey. 
in his last report says that there are 113 officers of 
the Corps of Engineers holding commissions. Of 
this number 37 officers are employed on river and 
harbor work, 23 on fortifications and river and 
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Elevation from River. 


THE NEW TERMINALS FOR THE WEST SHORE RAILROAD, AT THE FOOT OF FRANKLIN ST., ON NORTH RIVER, NEW YORK. 


which were originally put up for the company, and 
were intended for temporary use only, were one story 
wooden sheds; but they bave answered the purpose 
for which they were erected ever since. 

The new terminal is to be located one block 
farther uptown, a somewhat better situation on ac- 
count of proximity to shipping centers, etc. An ad- 
vantage was also gained in having a site wholly in- 
dependent of the existing terminal, there being 
reither delay to the traffic nor to the progress of 
construction, and no increase in cost of the latter, 
one or all of which are apt to be found when it is at- 
tempted to rebuild a terminal already accomodat- 
ing a busy traffic. 

The accompanying drawings show the general plan 


about those usually arranged, with the addition of a 
ladies’ waiting room and a smokingroom. The 
West St. front of the building is ornamented bya 
clock tower 22 x 20 ft., the face of the clock 
being about 60 ft. above the street surface and the 
spire rising to a height of about 100 ft. This feature 
is a most commendable one, especially on a road 
carrying a considerable number of commuters, a 
class of passengers whose habit of arriving at the 
ferry very close to the time of departure of the boat 
connecting with their train is well krown. 
Another noticeable feature of the terminal is the 
abundant light provided for the passageways to 
and from the fexry.slip by a large skylight in the 
roof, 63 x 22 ft. in size, ri 


harbor works, 15 in the battalion of engineers and 
U.S. Engineer School and 16 on detached duty; the 
remainder are scattered. 

In connection with fortifications Gen. CASEY says 
that for 15 years prior to August, 1890, no appropri- 
ations had been made for the construction of sea 
coast defenses in the United States. In this period 
great advances were made in the building of ord- 
nance, and guns have been made weighing 100 and 
110 tons. The tendency now is to rather decrease 
the size of guns, and foreign powers are already dis- 
cussing the substitution of 67-ton guns for those of 
110 tons. The time is now propitious for the con- 
struction of modera forts. Under the appropriations 
of Aug. 18, 1900, and Feb, 2, 1991, the sums of $1,- 
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221,000 and $750,000 are now being expended in new 
works for high-power guns. The first act appropri- 
ates to Boston $235,000; New York; $726,000; San 
Francisco, $260,000. The second gave $285,349 to 
New York, $158,848 to Hampton Roads, $117,150 to 
Washington and $15,000 to San Francisco. The 
works now under construction are barbette batteries, 
though the building of turrets, shieldsand mortar 
batteries 1s included in the general project. No 
works contemplating the use of iron are now being 
built; concrete, covered with sand, is used to shield 
the armament and gunners, and the disappearing 
principle of mounting guns has generally been 
adopted. 

Gen. CASEY submits an estimate of $2,647,000 for 
gun and mortar batteries. This amount, with sums 
in hand, will be required to provide emplacements 
for such armament as will be finished by Jan. 1, 1804. 
To provide for guns that will be on hand Jan. 1, 
1893, the sum of $1,735,000 is needed. while only $750,- 
000 has been appropriated. 

For the harbor of New York as planned the de 
fenses of the southern and eastern entrances require, 
for the present, 1912-in. guns, 17 10-in, and 98-in. 
guns, 176 12-in. mortars, and submarine mines oper- 
ated from 5 mining casemates, which latter are 
completed. Emplacements have been commenced 
for 2 12-in. and 68-in. guns and 32 12-in. mortars. 
For Boston harbor an emplacement for one 8-in. gun 
and two 10-in. guns and a battery for 16 mortars have 
been commenced; whereas, the plan of defense con- 
templates the placing in position of 12 12-in. guns, 
15 10-in. and 58-in. guns and 128 12-in. mortars. The 
same story, or worse, is told for the other important 
seaports of the United States. The remainder of 
this report of 476 pages is devoted to river and har- 
bor improvements in the United States too detailed 
for an abstract in this place. 





The Effect of Salt in Mixing Cement Mortar.* 


The variance between the n results of recent experiments 
and the conclusions and results announced in text books 
and earlier engineering papers as regards the relative ef- 
fect of fresh and salt water upon the strength of cement 
mortar led the writer to make tests upon the subjec. the 
work of a thesis. The tests were begun in February, and 
were limited to 13 weeks. 

In the tests 7 brands of cement were used, 3 of which 
were Portland and 4 natural cements; 500 briquettes were 
made of each brand of cement, 200 with fresh water, 200 
with salt water, 3% salt, and 100 with salt water, 10< salt; 
15 briquettes of each kind were broken at the interva! of 
every week from the time they were made for a period of 
13 weeks, excepting those made with a 10¢ solution, which 
lasted but 7 weeks. 

Making the Briquettes.—The cement was first carefully 
weighed in smatl batches from 15 to 20 lbs., depending 
upon the rapidity with which the cement sets, and placed 
in a large galvanized iron mixing basin. The water was 
also carefully weighed and added, the minimum amount 
being used that would thoroughly mix the cement. The 
exact percentage of water used may be seen below. The 
cement was thoroughly mixed by hand. Experiments 
were made looking toward a machine mixer, but none 
were found to give as good satisfaction as hand mixing. 
Experiments with a Jig machine, on the same principle 
as that described by Mr. A. BENT RussELL, C. E., in ENn- 
GINEERING News of Jan. 3, 1891, and used by the St. 
Louis Water Works Extension with alleged good results, 
showed the cement to be rolled up in small balls or lumps 
after shaking. Satisfactory results may be obtained with 
a small quantity of cement sufficient for one briquette, 
but where the briquettes are machine made and a con- 
siderable quantity of cement is required at each mixing, 
the results are not as good as could be desired. After 
mixing, the cement was molded into briquettes by the 
machine designed last year by Prof. Jameson for that 
purpose, and described in ENGINFERING News of Feb. 7, 
1891. This machine gives a pressure of 150 to 175 Ibs. per 
sq. in., which aids in reducing the amount of water to a 
minimum. When made, the briquettes were placed ina 
galvanized iron pan and covéred with a damp cloth for 24 
hours, and at the end of this time immersed in water in 
similar pans, those made with fresh water immersed in 
fresh water, and those made with 3% and 10 solutions in 
a similar solution. The temperature of the making and 
immersing rooms was kept at a nearly constant tempera- 
ture of 60° - 65°. 

The average breaking strain of the 15 briquettes broken 
each week was taken as the breaking strain of that ce- 
ment for that week, and the tables and diagrams made 
from these strains. They were tested with a Riehlé Bros.’ 
standard cement testing machine, with the addition of 
rubber buffer clips, which gave the breakage of fully 90s 
of the of the briquettes at the minimum section. 
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TABLE OF CEMENTS TESTED, WATER USED AND 
BRIQ’ ETTES PER POUND OF CEMENT. 








a 
a= 
No. Brand Kind $$ . Address. 
5316 8 
a % 
A \Utica Black Ball|/Natural...22.3  .4|La Salle, Ul. 
B |Gibbs’ Portland|Art. Port |15.6 3.8,Graye Essex,Eng. 
C |Milwaukee...... iNatural .. 20.8 4.8 Milwaukee, Wis. 
D 1s a Port- | 
lan ....|Art. Port. 16.6 3.6 Bellefontaine, O. 
E iC <9 J. Clark |Natural. |/241) 4.9 Utica, 
F Hoffman Rosen- ' 
GER iin ciumiwii - 20.0, 4.1 Kingston, N 
G ae Ben ajar a 119.2, 3. 7 South Bend, Ys. 
em... 
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The accompanying diagrams and table [Table omitted.— 
show the average breaking results for each week for 
each kind of cement with fresh and salt water solutions. 
It will be seen that salt water increases the strength of 
cements considerably at first, but does not seem to con- 
tinue the strength, at least not with the same percentage 
increase as at first,as the cement mortar grows older. 
By looking at the diagrams, it will be noticed that the 
line representing the averages of salt water breakages 
drops below the fresh water line in some of the cements 
during the last two or three weeks. Here it would be 
interesting to continue the tests further in order to see if 
this drop isa permanent one, or whether it is due simply 
to some irregularity in the cement, which latter is rather 
improbable. One significant fact is obtained from the 
diagrams, that the considerable percentage of increase 








Pounds per square inch. 





Weeks. 
Tests of Cement Mortars Made with Salt and Fresh 
Water. 


in strength shown at first by the use of salt water does 
not continue the same with increasing age. 

Briquettes mixed with a 10% solution of salt water were 
stronger in every case at first with the natural cements 
than those made with a 3% soluticn, while with Port- 
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NATURAL CEMENTS. 


PORTLAND CEMENT. 
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land cements, with one exception they we were weds. 
From this and the diagrams showing the averages of 
Portland and natural cements with salt and fresh water 
it will be seen that the effect of salt water upon Port- 
land and natural cements is noticeably different. 

In ENGINEERING News of Dec. 20, 1899, is a statement 
of tests which were made by Mr. JoHN GARTLAND, at 
Governor's Island, New York Harb r, for the purpose of 
comparing the relative strengths of cement mortar when 
mixed with fresh and with salt water. From the results 
of his tests the conclusion is stated that the permanent 
gain in strength in Rosendale cements due to the use of 
salt water was about 20s, and in the case of Portland 
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cement not less than 10% permanent gain; 2,531 briquettes 
were broken and 15 different brands of cement were used. 
In the tests which form the subject of this paper, 7 differ- 
ent brands of cement were used and 3,500 briquettes 
broken, thus giving a much larger number of tests for 
averages than were u-ed in the New York Harbor tests. 
In the former tests, the gain at first in both natural and 
Portland cements, taking the averages of the several 
brands of natural and Portland, was about 30s; but in the 
third month in both, and in the second month with the 
natural cements, the gain becomes a minus quantity and 
the cements become weaker than those mixed with fresh 
water. Here, too, the results,as shown by Table 3 are 
sufficiently uniform to show that the variation can scarce- 
ly be credited to irregularities in the cements in testing. 

There can be no doubt that cement mixed with sea 
water gains considerably in strength during ihe first few 
weeks, but that it does not hold out is clearly proved by 
these results from the cement laboratories of the Uni 
versity. The gain also seems to be greater and more per- 
manent with the Portland than with the natural cements. 

Ihe effect of usinga 10% solution seems not 80 good as 
with a 3s. The tests were not carried out for the full 13 © 
weeks and cannot be directly compared. 


Microscopic Tests of Cement.* 


[WITH INSET.] 


At present cements are usually tested with a view to 
determining their tensile strength. It is true that in 
ordinary practice cements are subject only to compres- 


sion, but the fact remains that those cements which have 
given good results in practice have given correspondingly 
good results when subiected to a series of tests, and vice 
versa, and the results of these tests must be regarded as 
the most certain available source of information. 

But to test any great number of cements by this method 
involves a considerable outlay, both in time and money, 
and must usually be carried on at least for several 
months, on account of the fact that the best cements 
require a considerable length of time to acquire any- 
thing like their maximum hardness, so that tests ex- 
tending over short periods of time are apt to ex- 
aggerate the value of the poorer cements, many of 
which attain their maximum hardness in a few weeks. 
All this usually makes it quite impossible for any one hav- 
ing work in charge to make any satisfactory cement tests 
on his own account, and shows at once the desirability of 
a method by which one could, at slight expense, obtain 
even an approximate idea of the relative value of several 
different cements. As we all know, different cements vary 
in external appearance, and the thought naturally occurs, 
May there not bea still further difference in the appear - 
ance of the individual particles ? 

Ina translation from Dr. LADENBURG’s Handworterbuch 
der Chemie (December Transit) the statement is made 
that under the microscope Portland cement appears as a 
mass of overlapping and interlacing scales, while natural 
cement consists of a mass of nodular particles. Might 
not this very marked difference in structure, which is co- 
existent with a marked differenve in quality, be also de- 
tected in less degree between the different kinds of nat- 
ural and Portland cement ! 

If we have a sufficiently complete series of tensile tests 
by which the relative value of the cements in question is 
already established, can we not, then by means of the 
microscope determine those differences, if any, in appear 
ance and structure, that are interdependent with those 
differences in quality, and by assigning to these their 
proper value, obtain a ready and convenient standard by 
which to judge of the value of any cement! This is the 
question I have attempted to answerin what follows : 

It may be well to begin by defining the meaning of the 
term cement; a cement is usually defined as an hydraulic 
substance, produced by the burning of a natural or arti- 
ficial mixture of calcium carbonate or oxide, with some 
siliceous material, and according to the commonly ac- 
cepted classification, natural cements are those in which 
this burning process has not been carried to the point of 
vitrification, while Portland cements are those which 
have been vitrified in burning. Thus it will be seen how 
much the temperature of burning affects the quality of 
the cement. 

Then, beside this, the proportion in which the ingre- 
dients of the raw materials are combined in the mixture 
from which the cement is burned, and also their physical 
condition, are of equal importance. 

In the ideal cement we will have one in which the 
physical and chémical condition, and the proportion of 
the ingredients are such that when they are chemically 
combined with one another, they will just be sufficient to 
form the substance or substances to which the setting of 
the cement is dte, and the burning must be carried on at 
such a temperature as to just produce the desired chemi- 
cal effect, no more and no less. 

Asa consequence of t of this, the conditions whicb are apt 


* A paper by ALDEN H. Brown, ’91 - Univ., Ia. ‘im The 
Transit. [NovE: The different brands of cements referred 
eae a paper will 2 seen to be 7chone whose 

¥ ee determined more ordinary 
and elaborate methods of testing, are given in another 
paper of this issue.—Ep.]} 
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to affect a cement injuriously are underburning, over- 
burning, improper proportioning of the ingredients or the 
presence of inert foreign substances. 

If we take a little dry cement on a microscope slide. 
spread it thin and examine it with an objective of consid- 
erable power, the difference in the appearance of the dif- 
ferent cements is very well brought out. 

Plate 1 showssome Buckeye cement treated in this way. 
As will be noticed, the particles are sharp and clearly de- 
fined, and are apparently of homogeneous texture ; all the 
particles, whether large or small, have the same general 
appearance. By a proper manipulation of the microscope 
it may be shown that the particles both reflect and 
transmit light, thus indicating that the mass has been 
completely vitrified. The uniformity in the appearance 
of the particles shows that either there are no foreign sub- 
stances present or that they are not in sufficient quantity 
to be visible. Up to the present time this cement has 
given the best results of any that have been tested in the 
University laboratory. 

Plate 2 shows Gibb’s”Portlan®t@meht. The general ap- 
pearance is much the same, and at first sight might be 
said to be identical except for the difference in the 
distribution of the particles, which is, of course, purely 
accidental; but if we look closer we will see that 
the particles are not quite so clear as in the preceding 
case, and that there are quite a number of minute 
rounded particles which are entirely different in ap- 
pearance from the particles of cement which surround 
them. These are probably small beads of glass, formed 
during the burning process, from free silica existing in 
the clay from which the cement is made. This, asis well 
known, exerts an injurious effect on the quality of the 
cement, by introducing an inert foreign substance, which 
interferes with the setting of the cement. The slight 
opacity of the particles of the cement may be due to the 
admixture of some foreign substance, or to some fault in 
the burning. 

Plate 3 shows the South Kend cement, This appears to 
be almost identical with the one last described, except. 
perhaps, that some of the particles are rather coarse. 
Both the Gibb's and South Bend cements have given ex- 
cellent tests, although not equal to the Buckeye. 

Plate 4 shows the Rosendale cement, which, according 
to the tests made last year, has the greatest tensile 
strength of any of the natural cements. As we should ex- 
pect, it is very different in appearance from any of the 
artificial cements we have just described. The fact that 
it has not been completely vitrified will account for the 
opacity and indistinctness of the particles; still it is quite 
homogeneous in appearance and is much more vitreous in 
structure than any of the other natural cements. 

Plates 5 and 6 show the Utica Black Ball cement and J. 
Clark’s Utica cement. These are almost identical in ap- 
pearance, consisting of opaque masses, surrounded by nu- 
merous minute glassy particles. Some of these particles 
are rounded and are probably similar to those we have 
already noticed. Thereare others, however, with a sharp, 
angular outline. These are probably due to the vitrifica- 
tion of some portion of the cement material. 

Plate 7 shows the Milwaukee cement. There is little, 
if any, distinctness in the individual particles, which are 
collected in opaque masses, and the particles themselves 
are almost entirely opaque This cement did not give as 
go d results as the others mentioned. 

Plates 8-14 show these same cements taken in the same 
order, except that in this case the cement has been 
treated with water and allowed to set on the slide 

In al! these it will be noticed that the elear particles 
have arranged themselves together in some sort of regu- 
larity, while the opaque masses have remained practi- 
eally uncharged. This is especially well shown in Plates 
&, 9-10. _ 

In conclusion, I think that I am not claiming too much 
when I say that I believe that the relative values of any 
two cements may be determined by a microscopic exami- 
nation by observing the following rules: 

1. See which cement has the greatest angular, vitreous 
particles. 

2. Notice the transparency of the partieles. 

3. Notice the amount of foreign matter present. 


European Stre:t Railway Practice. 


Mr, OsBorNE Howks, Jr., Rapid Transit Commis- 
sioner, submitted to the Boston Rapid Transit Com- 
mission, on the 10th inst., an elaborate report on the 
transportation of passengers in and around the 
cities of Europe, contaiming a great deal of interest- 
ing detail in regard to foreign 

The report is subdivided under the following 
heads, which are taken up in order: 

1. Street cars, and the conditions controlling their 
operations. 

2. Underground roade. 

3. Elevated roads. 

Terminal facilities of steam railroads. 
. Rates] of fare, zone system of charges and gen. 
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eral effect of better methods of transportation in 
encouraging suburban travel. 
6. Street widenings. 


The first part of the report, that devoted to street 
railways, is in some respects of especial interest 
from the painful contrast which exists between the 
good management of European cities and the bad 
management of ourown. The following is the sub- 
stance of this part of the report somewhat con- 
densed : 


Asarule, with few if any exceptions, in the franchises 
granted to street railways in England and the continent, 
the government, either national or municipal. reserves to 
itself the right to fix the rates of fare and the number of 
trips which shall be run during the day and night; to 
decide the form of track that shall be used, and the part 
which the comnanies shall pay cf the expense of paving, 
cleaning and watering the streets through which the 
tracks run, and, finally, to purchase the entire plant, either 
at any time or at the end of a fixed period. In other 
words, many of the rights which the American munici- 
palities have surrendered to street railway companies, 
the municipalities of the Oid World have jealously re- 
tained. 

Liverpool Tramways are all owned by the municipal 
corporation, which some years ago purchased and recon- 
structed the then existing lines, and has since consider- 
ably ex tended them. It has nowtheownership of about 
50 miles of single track road, all of which is leased for 25 
years, on a payment of approximately 10% per annum on 
the cost of construction, which, for the pu poses of the 
lease, is arbitrarily fixed at $30,090 per mile, as this is es- 
timated to be a falraverage. By the terms of this agree - 
ment the city agrees to keep the tracks in order, leaving 
to the tramways company the sole duty of moving the cars, 
This lease terminates in 1894—for all of the newly con- 
structed track is included under it—and as by means of it, 
it has been possible for the tramways cémpany to pay con- 
siderable annual dividends upon a capital largely increased 
by the issue of watered stock, there is a strong popular 
demand that the city government shall take and admin- 
ister this business as one of the municipal functions. 

Possibly, in view of the short time in which the present 
lease expires and the doubts as to its renewal, the tram- 
wayscompany feels under no obligation to keep its service 
upto a high point of comfort and efficiency. Certainly 
the carsit runs are not particularly clean or otherwise 
inviting in appearance. Thev are all of the double 
decked structure, as are practically all of the tramcars on 
all the English lines, and usually havea carrying capa- 
city of 18 inside and the same number outside. 

The usual fare is 4 cts. inside or outside, though 
during apart of the day 6 cts: is charged on some of the 
j ines. The omnibuses, which in certain instances run in 
compe tition with the tramcars, charge as a rate of fare 
2 cts. 

At places where large numbers of passengers ordinarily 
take the cars, the line of the tracks—usually in the middle 
of the street—is deflected so as to bring the cars close to 
the curb of the sidewalk. This change can be made with- 
out inconvenience in Liverpool, because of the unobstruct- 
ive character of the track itself, and the equally unob- 
structive manner in which it is put down. The upper con. 
tour of these tracks resembles the letter U. The bearing 
rim or surface for the wheel is small, as is also, both in 
width and depth, the indentation in which the flange of 
the wheel runs, These tracks are laid so that no part of 
them rises above the surface of thestreet. They are put 
down in a manner which ties the track and the immediate 

surface of the street together; and while all kinds of 
vehicles can cross over them at any angle, with hardly 
any jar or strain, it is asserted that but comparatively 
little difficulty is experienced in winter in freeing the 
tracks from ice and snow, though there is, of course, less 
of these obstructions to contend with than are met with 
during an average winter in Boston. 

In the opinion of the City Surveyor of Liverpool, who 
has immediate charge of tramway construction matters, 
there is no present probability of the introduction there 

of electric or cable lines. While the people may not be 
wholly satisfled with the street transit facilities now fur- 
nished, the city government would seriously oppose any 
project which led to the tearing up of the pavements in 
the principal streets, as would be necessary to put down 
a cable or electric wire conduit, for overhead wires 
would not be permitted. These pavements have been put 
down in a careful manner, at an expense of about $5 per 
sq. yd., and in the judgment of the surveyor, if the surface 
was disturbed in order to lay new tracks, or a conduit, it 
would be necessary to repave the entire street from curb 
to curb in order to obtain complete uniformity of surface. 

I may add, by way of note, that this Liverpool opinion, 
that when a street surface is in part disturbed it is neces- 
sary, in order to obtain an equally good pavement inthe 
future, to repave the entire surface, is not shared by 
those having charge of street work in Manchester and 
Birmingham. 

Manchester Tramways.—There are in Manchester 
about 50 miles of street track built by the city, which be- 
gan the work of construction some 15 yearsago. in 1877 
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these tracks were leased to the company which now oper- 
ates them for a term of 21 years, the lease to cover all new 
construction which might subsequently be undertaker, 
The first lines of track laid were leased at 10 on an esti- 
mated cost of $50,000 per mile of single track. This i; 
may be assumed was an arbitrary amount, considerably 
in excess of cost, named because the routes first established 
were those running through the center Of the cit, 
and hence specially profitable ones. The extensions 
which have since been made, and which have been 
covered by the general lease, have been less produ 
tive in returns tothe municipal treasury,the rent re eived 
on an assumed 10% of cost varying from $1,500 to $2,250 per 
annum per single mile of track. The municipal govern- 
ment decides when and Where the tracks shall be Jaid. 
and, although it cannot force the company, which has 
gencrally leased these, to take a new lise of tracks, an 
agreement on this head is generally reached before the 
work of new construction is begun. It is this that, no 
doubt, accounts for the different rates at which parts of 
the lease have been made, as the actual cost of new con 
struction, as given by the City Surveyor, is $12,500 per mile 
of single track, this including the replacement of the 
pavement for 18 ins. on either side outside the track. The 
city receives for its 50 miles of single track, approximate 
ly, $100,000 per annum, but it is compelled to keep the 
streets and tracks in serviceable condition, and to remove 
the snow and ice in winter, though this latter service was 
not contemplated by the city when the lease was made. 

The fares are based upon a sliding ecale, gruded by dis- 
tance traveled, and run from 2 cts. to 12 cts. The latter 
covers a distance of about 6 miles. The great majority of 
the fares collected are 2 and 4 cts. 

By the terms of the lease the company is under no ob- 
ligation in the matters of the number and time of running 
its cars. City ordinance restrictsthe number of persons 
carried in or on 2 car to its seating capacity, that is, Is 
persons inside and 20 on top, and the company would be 
heavily fined if the law was persistently violated; but in 
spite oi the law and the risk involved in ignoring it. in 
stormy weather and under certain conditions—excursions 
into the country, for example—it is not infrequently vio- 
lated. But itis assumed that if the number thata single 
car can carry is restricted, the dictates of self-interest 
will force the company to put ona sufficient number of 
cars and run a sufficient number of trips to earn the larg 
est possible income. 

In laying out theroutes the city authorities have en- 
deavored to have but one line of track in a street, that is. 
to have the cars go and return on different streets. In the 
center of the city, to which all of the lines converge. Mar- 
ket street and Piccadilly are broad thoroughfares, and 
here there are three lines of track, which interfere but 
little with the ordinary street traffic. 

The men have to work for 12 hours per day, at times 
most convenient to the company; but, although paid at 
the rate of $1.12 per day for 7 days in a week, they are em- 
ployed only 5days out of that time. That is, they are 
given 2 days’ rest each week without loss of pay. 

Birmingham Tramways.—About 40 miles of single 
track; owned by the municipality, some of them having 
been built by itand others purchased and rebuilt. The 
average cost per mile of single track for construction has 
been $25,000. There are four different systems, viz.: 
steam, electric, cable and horse cars. The street cars 
propelled by dummy engines represent the greater part 
of the mileage. This system is tolerated because it was, 
when introduced, the best possible means of rapid tran- 
sit, butit is unlikely that official approval could now be 
obtained to extend this method. The speed is limited to 8 
miles per hour by law, but at night, and at other times 
when the streets forming the route are free from ob- 
structions, the rate of speed attainec is apparently con- 
siderably in excess of the limit. 

The cable cars have a speed of 9 miles per hour, the 
electric cars (storage battery) 7 miles and the horse cars 
nominally 6 miles. ‘The street railways do not pass into 
or through the center of the city. The streets in that sec- 
tion are not particularly broad, and it has been thought 
expedient todescribe in the center of the city a circle, 
having a diameter of about half a mile, within which no 
street car tracks are permitted. One effect of this is to 
prevent the direct transfer by street cars of passengers 
from One outlying section of the city to the other. 

The leases of the various roads have been given oul, 
without competition, to the companies that now hold 
them, for a term of 21 years, these leases including such 
extensions asthe municipality may from time to time 
construct. Under the terms of these contracts the com- 
panies agree for 14 years to pay annually, in addition to 
all parish, municipal and national taxes that may be res- 
ularly imposed, 4< of the gross cost of constructing (he 
tracks, including in this cost the expense of paving or re- 
pairing between the tracks and for 21 ins. on either side. 
For the succeeding 7 years the rate of payment is 5: of 
the gross cost. Besides this, the companies pay for al! re- 
pairs that the city officials consider it necessary to make 
on the tracks or the road surface in its immediate vicin- 
ity. The possible extent of this last commitment may be 
judged when it is said year a line of railroad of ! 
miles in length had assessed upon it bills for street repairs 
made by the city amounting to $50,900. This caused the 
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company to make a protest, and there was some intention 
of testing the legality or equity of the assessment; but, 
after taking competent legal advice, the company came 
to the conclusion that there was no appeal from any de- 
cision of this kind arrived at by the authorized agents of 
the city. 

The rental charge is paid into the municipal treasury 
in monthly instaliments. The repair charges are paid each 
quarter, when accounts are made up and sent to the va- 
rious interested companies by the municipal officials. If 
bills due either for rent or repairs are not paid with rea- 
sonable promptness the city government has it in its 
power, in the case of the greater part of the companies, 
to bring a direct pressure to bear upon them. The right 
to use any other power than horse power is only granted 
by the city for a term of six months at atime, renewable, 
of course, at the end of that period. Where in one or two 
instances a railroad company has failed to make its pay- 
ments at the required time, the intimation that its privi- 
lege to use steam power would not be renewed has been 
all that was needed to force an immediate settlement of 
the account. . 

The companies are compelled to keep their tracks free 

from snow. Asin Liverpool and Manchester, the tracks 
are, as nearly as possible, on a level with the surface of 
the street pavement, though the form of rail used in Bir- 
mingham and Manchester differs from that used in Liv- 
erpool, having a broader surface for the car wheel to run 
upon. The City Surveyor of Birmingham doubts whether 
the form of rall used by his city is as satisfactory as that 
adopted in Liverpool. There are quite a number of acci- 
dents occurring monthly, such asthe breaking of axles, 
wheels, &c., in consequence of the obstruction to street 
travel caused by rails, for which compensation is claimed 
from the city, and hence it is good economy for the city 
to adopt the type of rail which approximates nearest to 
the ordinary street service. 

Penny fares prevail throughout Birmingham. These 
apply to single stages, which average about 1% miles 
each, At the beginning of each stage the fares are col- 
lected for that stage, or the passenger wishing to go more 
than one stage receives a ticket with a hole in it for each 
penny paid or each stage to be traveled. 

There is norule regulating the number of cars that the 
companies shall run. Seats must be provided for all who 
ride, and it is the duty of the police to enforce this law, 
and fines for violation are imposed with more or less fre- 
quency. Self-interest, itis assumed, will cause the com- 
panies to runall the cars that are needed to obtain the 
largest number of passengers. 

The Birmingham tramway companies have done during 
the last few years a highly profitable business. The prin. 
cipal company has paid a regular annual dividend of 10s, 
and has accumulated a reserve equal to nearly 5% of its 
capital stock. The others have been somewhat lexs fortu- 
nate, particularly the horse car lines; but all have made 
at least fair returns to their shareholders. 

The overhead wire system will not, it is said, be per- 
mitted in Birmingham; but tne line which now operates 
its cars by cable proposes to establish an overhead electric 
system onaline which it bas outside of the city, and 
which it proposes to extend through several towns. The 
cars will be run by cable in Birmingham, and by overhead 
electric wire outside the city border. It is also proposed to 
run another line by compressed air, at a pressure of 120 
lbs. per sq. in., and applied by means of a new principle. 
The power is to be supplied to the car at intervals of, say, 
one-quarter of a mile, the time consumed in recharging 
the cylinders averaging not over 30 seconds. 

In spite of the small rails, level with the pavement, it is 
said that the horse, steam, cable and electric cars rarely 
run off the tracks. 

The following general rules [established by the Board of 
Trade.—Ep.] apply to the construction, use and mainte- 
nance of street railways in a large number of cities and 
towns of Great Britain. Double lines of tramways are to 
be laid in no street where the width is insufficient to give 
a space of at least 9 ft.é6ins. between the outside of the 
footpath on either side of the street and the nearest rail of 
the tramway. 

City and town authorities, by means of their own car- 
riages and trucks, can make use, free of toll, of the tram- 
ways at any time between 12 night and 6 A. M., for the 
pee of scavengering stuff, road material, night 
soil, etc. 

Every engine used on the tramways shall have such 
mechancial appliance for starting and stopping as may 
be approved by the board of trade, shall have its number 
shown in some conspicuous place, and shall be fitted with 
an indicator by means of which the speed shall be shown, 
a suitable fender to push aside obstructions, a special 
warning bell, with a seat for the driver, so placed in front 
of the engine as to command the fullest possible view of 
the road before him. The speed at which such engines 
may be driven shall not exceed the rate of 8 milesan hour. 

The money received from time totime from the trim 
way companies by the local authorities shall be applied 

by them toward the expenses of repairing, improving and 
maintaining the highways within their districts, having 
regard, in the first instance, to the requirements of the 
roads upon which the tramways are laid, 





The rails of tramways shall be such as the Board of 
Trade may approve, and the Board may require the tram- 
way companies to adopt and apply such improvements in 
the tramways, including the rails thereof, as experience 
may from time to time suggest, having regard to the 
greater security of the public and advantage to the ordi- 
nary traffic. 

The tramway companies shall pave and maintain so 
much of any road as extends 2 ft. i in. beyond the rails of 
and on each sideof any such tramway, and shall pave 
and maintain the whole width of any road where it is 
proposed that a space less than 9 ft. 6 ins. shall intervene 
between the outside of the foot path on either side of the 
road and the nearest rail of the tramway. 

If, in the judgment of the local authorities, the needed 
road repairs are not made by the tramway companies, it 
shall be lawful for said local authorities to stop the tram- 
way traffic along any such part of the road as may be out 
of repair. 

All changes of sewers, water mains, gas pipes, etc., 
made necessary by the construction of a tramway must 
be made at the expense of the tramway company. 

Tramways built or owned by a municipal corporation 
may be leased for a term of 21 years to companies de~ 
sirous of operat ng them. 

Companies are authorized with the approval of local 
authorities to lay out penny stages, when such tramways 
are worked by other than animal power, these stages not 
to exceed one mile in length or distance, and nay demand 
and take from each passenger Id. per stage or frac.ion of 
a stage. 

At any time after a tramway has been in operation for 
three years, the Board of Trade may, at the request of 
local authorities or interested ratepayers to the number 
of 20, revise and change the tolls and charges ef a com- 
pany. 

If a municipal corporation shall, at the expiration of 
thetwelfth year after the passing of the act of 1882, or 
within 6 mos. thereafter, give notice to a company of its 
intention to purchase its tramway, the city shall pay to 
the company aforesaid a sum equal to the expended cap- 
ital and the then liabilities of the company, with an addi- 
tional sum of money sufficient to make up average divi- 
dends at the rate of 6% per annum to the shareholders from 
the time or times the tramways shall have been opened 
for traffic up tothe completion of the purchase, if divi- 
dends at that average rate of 6% per annum shall not have 
been paid out of the profits of the company. 

After 12 years, if a tramway is purchased by the munici- 
pality, it is necessary to pay the same as above, and the 
equal of 7% per annum to the shareholders, for the years 
following the 12th up to the completion of the purchase, 
if dividends of an equivalent amount have not already 
been paid out of the profits. 


The Street Railways of Berlin have only horse traction. 
It is the wish of the municipal authorities to have elec- 
tricity, by the conduit system, substituted, but the chief 
company is unwilling to incur this increased expense, for 
the reason that aftera number of years the street con- 
structions of al] kinds revert to the city, and the company 
does not care to forfeitan unnecessary amount of prop- 
erty by investing the fresh capital needed to make these 
improvements. The Grossen company controls all of the 
street railroad tracks of the city,with a trifling exception. 
It owns about 180 miles of single track, has about 1,000 
cars and 5,000 horses. Last year it carried in round num- 
bers 121,000,000 passengers, an increase of 6,800,00) over 
those carried during the previous year. The company 
holds its concession until 1911, when all of its tracks pass 
into the possession of the city. It will then still retain its 
horses and rolling stock, and such real estate as it may 
own. The company puts down its own tracks, but must 
use the type of rail that the city authorities direct, and 
must put thisdown in a manner to meet in all respects 
official approval. Tho company must pay for all changes 
that the laying of the tracks necessitate in water mains. 
sewers, gas pipes, &c., and mast, moreover, pay what- 
ever expense for street repairs the city authorities con- 
sider to be its share. Before undertaking any extensive 
work to which the company must contribute, the city 
authorities usually lay the matter befcre the officers of 
the company, as a matter of courtesy merely. 

The company has to pay for its use of the public streets 
a tax upon its gross income of 4%, when this income is but 
$1,500,000 or under, and ascending tc 8% tax per annum 
when the gross income is $3,750,000 or over. The company 
paid of last year’s receipts 734% to the government, or 
$247,625. Beside this, the company has to pay a tax on all 
of its real estate, an income tax on its declared profits 
over 4%, and in addition its stockholders have to pay an 
income tax on their dividends, as though the company 
had paid nothing. In other words, the company is taxed, 
in addition to what it pays in the way of compensation 
for street franchise, precisely asany other industrial com- 
pany in Germany would be taxed. 

The city authorities reserve to themselves the right to 
regulete the rates of fare and the time table of trips. The 
President of the company says that the municipal author- 
ities could make him run his cars every three minutes 
throughout the night by simply ordering him so to do, 
and a failure on his part to comply would lead to the im- 


position of large fines. The company cannot carry in any 
car more than its seating capacity, and if it failed to pro- 
vide a sufficient number of cars for ordinary demands 
the municipal authorities would instantly cause the 
omission to be made a matter of official inquiry. The rates 
of fare are determined by distance, and are 244, 3%, 5 and 
74% cts. ; 758, 15s, 5¢ and 5* of all the fares are at these sev- 
eral rates. The average length of a trip for 2% cts. is? 
miles. Dividends have been paid fora number of years 
past of 124 cts. per annum. 

The capital of the company is $4,275,000. There is also a 
bonded debt of more than $4,000,000. The policy of the 
company has been to each year set aside a sum of money, 
the aggregate to be turned over to the stockholders at the 
end of the concession, to make good the loss occasioned by 
the forfeiture of the corporate property. On the present 
basis of savings it is estimated that each shareholder will 
receive, when the period of concession ends, $200 for each 
$100 of stock held by them, The shares of the company 
have been recently selling at the equivalent of $220 for a 
$100 share, though the price has been at other times as 
high as $250 per share. 

There is a strong competition going on between the 
street railway lines and the state steam railway lines. 
The policy of the latter to reduce their rates of fare aud 
improve their facilities is forcing the street railways in 
self-defense to offer larger inducement in the way of fares 
and more frequent trips. 

Berlin is growing in population more rapidly than 
Chicago, and it is believed the many thousands of 
acres of unoccupied land in the suburbs will soon be 
covered with tens of thousands of small buildings, occu- 
pied by one, or at most two, families. 

The officers of the Berlin street railway assert that 
although the government of the city is exceedingly ex- 
acting, it is absolutely impartial and disinterested. Not 
a cent has to be paid for legal fees or lobby expenses of 
any sort. To offer a secret inducement of any kind would 
be to provoke serious consequences. This comment is 
made becanse in Vienna, Paris and some other European 
cities personal influence and the judicious use of money 
are potent factors in the drafting and enforcement of laws 
permitting and regulating the use of streets by railway 
com panies, 


Street Railways at Buda-Pesth.—This city, of about 
500,000 people, is the only one in Europe that has a direct 
working electric railway. There are three of these lines 
already in operation, and a fourth, on a new system, w:)l 
probably be built next year. The wires furnishing the 
current for the cars are in a conduit underground, access 
to which is obtained by using a split rail for one of the 
tracks. The entire equipment was supplied by the Sie- 
mens & Halske Co. The nominal rate of speed is 8 miles 
per hour, but at night, or at certain parts of the routes 
where there are substantially track reservations in the 
streets, the speed attained is from 10 to 12 miles per hour. 
The price foratrip in the electric and horse cars is 244 
cts. for an average distance ‘of 2 miles. It is said that 
the electric cars at Buda-Pesth experienced no more 
trouble with snow and ice last winter than the ordinary 
horse cars. There was some delay, but nothing serious, 
although last winter was one of exceptional severity in 
Hungary, and the Danube River was frozen over continu 
ously for more than three months. 

The electric and horse cars in Buda-Pesth are not al- 
lowed to go in the center of the city on the north side of 
the river. A space of about two thirds of a mile long 
and half-mile wide is kept free from tracks, Exchange 
tickets are sold by the lines which admit of transfer, 
but those going in a direct line across the city would be 
compelled to walk or take some other form of conveyance 
for a part of the distance. 

The new line, which it is proposed to build next year, 
is planned on a wholly new system. The invention is con 
trolled by Messrs. Ganz & Co., who have large workshops 
at Buda-Pesth where they give employment to several 
thousand persons. The car runs upon a single split rail, 
drawing its supply of electricity and obtaining its sup- 
port from a conduit reached through the open space be- 
tween the two sections of the rail. By this means the 
disfigurement of the street surface is reduced to a min- 
imum, in fact is done away with, and it is claimed that 
relatively less trouble than at present would be experi- 
enced in keeping the lines free from the obstructions of 
snow and ice. Besides this, the cost of street repairs 
would be very slight. The cost of building and equipping 
a live of this kind is estimated at $39,000 per mile, this not 
including central power stations. Messrs. Ganz have an 
automatic device by which the cars themselves turn the 
switches, when a single track with turnout is employed. 


Tramways in Vienna.—These are very thorougbly re- 
ported upon by United States Consul Gotpsarru in his 
recent letter to the State Department, which will soon be 
printed in the consular reports. In addition all that 
needs to be said is that the tracks are not laid in any 
street within the Ring-Strasse, which surrounds the cen- 
ter of the city. 


We shall, next week, give a more condensed, ab- 
stract of the rest of this report, relating to under- 
ground and elevated railways, &c. 


























484 
Experiments Upon the Velocity of Steam.* 


A series of obgervations upon the peculiar shapes 
assumed by a jet of steam upon issuing from orifices 
of different forms, led the writer to the supposition 
that a discharging nozzle could be so proportioned 
as to give the maximum efficiency of expansion un 
der given conditions, and numerous experiments 
were therefore made to determine the internal press- 
ure and velocity of the steam at different sections of 
tubes of various shapes. The results obtained at 30, 
60, 90, and 120 lbs. initial gage pressure are shown 
by diagrams and tables accompanying the paper, 
and indicate very interesting results, while the char- 
acteristics of some of the tubes are quite marked. 
As might be expected, a cylindrical nozzle is shown 
to be the least efficient, and the terminal velocity of 
the steam in this tube is found to be the same as at 
the initial section of the tubes with divergent 
taper. In the latter style of tube, the steam has 
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more opportunity for expansion, and the _ ter- 
minal velocity approaches more closely the theo- 
retical value. 

A peculiar circumstance is noted in the text and 
made very apparent by the diagrams, viz: that in a 
well proportioned nozzle or thin diaphragm, the act 
ual velocity of discharge at the minimum section is 
very nearly constant for all the pressure of steam- 
used in the tests; and for any other section of the 
tube, the same condition obtains as long as the ex 
pansion is continued. This qualification seems to be 
necessary, as several instances are given where the 
expansion within the nozzle falls far below the at- 
mospheric pressure, and subsequent contraction 
causes a loss of velocity. 

This fact of constant velocity of discharge under 
certain conditions is .,.commented upon at some 
length and shown to give- good ground for the use 
of Napier’s formula fordischarge of weight of steam, 
with the suggestion that the use of the initial den- 
sity of steam instead of the absolute pressure might 
give even more accurate results. 


* Abstract of a paper by STRICKLAND L. Knxass, in The 
se of the Engineers’ Club of Philadelphia, Vol. 
» NO. 3. 


ENGINEERING NEWS. 


A New Steam Road Roller. 


(WITH INSET.) 


The machine shown in our inset and by supple- 
mental cuts is specially designed for road making; 
that is rolling, plowing, breaking up top surface of 
worn-out roads, rolling roadbeds for paving, driving 
stone crushers and other machinery. It can also be 
used as a locomotive to convey material to the point 
of use. 

As will be seen, the rollers are made as large and 
heavy as is practicable in a machine of its weight; 
for by so doing the roller has more bearing surface 
and is not likely to sink in soft places, and it rolls 
easier and does not push the material in front of it in 
awave. The wide roller wear more slowly and re- 
quire less power to drive them, and being heavy they 
absorb sudden shocks on rough roads and the con- 
sequent wear and tear on boilers and gearing. 

The working parts are few in number and made 
as strong as possible, and the gen- 
eral arrangement of a traction en- 
gine is adopted, with the following 
differences: The driving wheels 
have very wide, smooth faces and 
the space left between them is 


covered by another pair of rollers which carry the 
front part of the machine and act as steering wheels 
and yet accommodate the machine to the inequalities 
of the road by the device shown in detail. The rear 
rojlers are 85 ins.,or the extreme width of the machine, 
consequently the machine can work close to curbs, 
lamp posts, &c. 

The boiler is of the locomotive type, made of %- 
in., best flange steel plates of 60,000 Ibs. tensile 
strength, and hasevery seam double riveted. It is 
tested to a pressure of 200 Ibs. per sq. in. and is 
jacketed with wood and Russia iron. The firebox 
plates are , in., the tube sheets are 4 in. The fire- 
box is made very deep in order to carry a thick fire. 
By this provision frequent firing is not required, 
which gives the operator more time to work the ma- 
chine, and above all prevents to a great extent the 
Smoke nuisance when at work. An air-tight ash- 
pan is fitted with two dampers so as to regulate the 
draft very easily. The firebars are made very heavy 
and have a large space between them and the ashes. 
This prevents burnt or twisted firebars. The whole 
of the firebox is stayed every 4in. by best stay bolt 
iron, this part being really stronger than the shell. 
The outside sheets are extended upward and back- 
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ward of the boiler. To these extensions are riveted 
brackets containing bearings for carrying crank 
shaft, intermediate shafts and main axle. All thes: 
necessary bearings are bored out in the lathe. The 
front and back end of these brackets are secure |, 
connected together by a spectacle plate and guari| 

plate respectively, which in turn are fastened! 
securely to the boiler crown sheet, thus making th. 
whole of the bearings in a rigid box; a very strony 
combination, which effectually resists all injury 
by jarring, &c. The crank shaft andall intermediat«. 
gearing is made to work inside this box between thi 

bearings, whilst the flywheel, for running the be}: 
back ward or forward, is close up to the bearing—t} 

best possible position. All the gearing is of crucil}- 
steel. The teeth are constructed on the involute prin 

ciple, by means of which the smooth working of tli 
gears is not affected by wear of bearings or shaft, 
whicb must necessarily take place in course of time. 
Allthe shafting is of steel, running if gun metal! bea: 

ings. The crank shaft brasses are made to adjust 
in the most efficient manner. The crank shaft is of 
steel, counterbalanced opposite ti.e throw—the besi 
place. A double pinion is fitted on it, which is 
capable of being entirely disengaged from the inte: 

mediate gearing by a simple movement of a lever, 
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This provision allows the crank shaft to revolve 
alone within its bearings, as is required when run 
ning a belt from the flywheel. Two speeds are pro- 
vided for in this machine: One moderately fast, to 
enable the engine to travel without loss of time 
from place to place, and to be used on ordinary occa- 
sions or after the road is partly consolidated, when 
very much less power is required; the other, which 
is much slower, giving a corresponding increase of 
power without raising the pressure of steam, and 
which is sufficiently powerful to drive the roller 
over thick and loose layers of stone, start it and 
work on the steepest hills (16 ft. to 100), or lift itself 
out of the holes where a single speed roller would 
be effectually stuck, and lastly for use in plowing 
when the flywheel can revolve moderately fast, and 
yet the engine move slowly, making it quite easy to 
guide and handle the plow behind. 

A light, substantial awning, 6 ft. long, 6 ft. wide 
and 7 ft. high, is placed over the foot plate to protect 
the operator from sun and rain. A powerful brake 
is attached to the fly wheel, easily and rapidly 
worked from fort plate. The steering-whee! ‘is 
placed on the left hand side of the machine, in the 
best position for the gpefator to see what he is pass 
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ing. The cylinder is placed on the forward part of 
machine; is fitted with plain slide valve, top safety 
valve, a Waters’ governor for use when driving any 
machinery, Stephenson's link motion for reversing, 
and sight feed lubricator. The driving rollers are 6 ft. 
diameter, 20 in. face, each pierced with 28 holes to 
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Front View in Perspective of Springfield Steam Road Roller: the O. S. Kelly Co 


Manufacturers 


teceive as many spikes; these spikes project 4!¢ ins, 
from the face of wheel and are used in breaking up 
the ground in a most effective manner. They are, in 
fact, the most efficient tool known for the purpose. 
The whole 56 spikes can be used at one time if re- 
quired, When rolling, these spike holes are filled 
with suitable plugs so as to make the face of wheel 
smooth. Both wheels are driven from main axle, 
and are so arranged that by drawing out a pin in 
either wheel one or both are driven or both are dis- 
engaged. This enables the machine to make short 
curves easily. 

The front rollers and fore carriage (for which letters 
patent are applied) are an entirely new departure 
from that of other makers, are very simple, strong 
and contain only the very fewest possible pieces to 
accomplish the end. The smokebox end of the boiler 
is fitted with a very strong ring securely riveted, 
which stiffens the boiler in the place most needing 
it. The saddle casting containing the king post fits 
against this ring and is held securely by 1%-in. 
bolts. A door is provided in this casting to sweep 
flues, &e. This arrangement does not cut away the 
end of the boiler, shorten the smokebox or weaken 
the shell plate, but instead increases the depth of 
smokebox and increases enormously the strength 
of the shell plate, and the faces of the ring and cast- 
ing being flat a perfect bearing is made. When the 
smokebox is encircled or partly encircled, expansion 
or contraction causes cracked castings, more especi- 
cially in the case when the whole smokebox is boxed 
in. All this is carefully avoided in the new plan. 

The kingpost is made of steel cast into the saddle 


* casting. It has no motion, but simply acts as a 





strong pin for the fore-carriage. On it is fitted a 
swivel block, which is again fitted to the fork con- 
taining the front rollers in such manner as to permit 
the steering of the machine and accommodate it to 
inequalities in the road. These front rollers are in 
two sections, 4 ft. diameter and 24 in. face, revolving 
in gun metal bushings in- 
dependently of each other. 
This is better than a great- 
er number of sections, as 
each joint permits liquid 
mud to drop down and 
quickly destroy the bush- 
ings were they not pro- 
tected by mud guards, as 
on this machine. 

Two water tanks are fit- 
ted,the larger one between 
the rear driving wheels, 
where it acts also as a foot 
plate for the operator, and 
carries a coal bunker with 
500 lbs. capacity. This 
large tank holds 175 galls., 
and two injectors connect- 
ed with it feed the boiler. 
The front tank, 150 galls. 
capacity, is between the 
front and rear wheels and 
under the boiler. It is 
divided so as to form two 
large tool boxes on its top 
and is connected with the 
rear tank bya large pipe 
titted with a valve worked 
from the foot plate. This 
front tank is fitted with 
two sprinklers, operated 
independently, one _ for 
each driving wheel, which 
water the part of the road 
being rolled. This is a 
special patenteed feature 
and the whole 375 galls. of 
water carried can be used 
for this purpose if re- 
quired. The large water 
capacity may also be used 
as ballast to lighten or in- 
crease the weight of the 
machine to the extent of 
one ton and still leave 75 
galls. for the two hours’ 
moderate working. On or- 
dinary occasions the con- 
tents‘of both tanks wil! last 
from 7to 10 hours, a very 
useful feature on roads remote from a water supply. 

The drawbar proper is made of channel iron and 
extends completely across the rear of the machine, 
and is fastened to the rearend of the rear tank. For 
use in plowing an extension drawbar can be employed, 
thus enabling the plow to follow the extreme cut- 
side edge of either of the driving wheels. The drop- 
pin in the drawbar can be used on either side and 
on the center, and the turning of sharp curves is 
thus facilitated. Scrapers are fitted to the front and 
back of all wheels ; but they are not pressed upward 
by a weight, as usual, nor do they rub and wear out 
the wheel. 

The special advantages claimed in this machine 
and as peculiar to it are: Superior front carriage, 
extension drawbar, large boiler and water capacity, 
large diameter front and back wheels, broad-faced 
flywheel with counter-balanced crankshaft, sprink- 
lers, ability to roll close to curb, deep firebox and 
ashpit, double-speed gearing, cab, governor and 
tool boxes. The rollers are made by The O. S. Kelly 
Co., of Springfield, O., in three sizes of 10, 1244 and 
15 tons. 


Rapid Transit Discussed at the Common- 
wealth Club. 





Rapid transit in New York was discussed by the 
Commonwealth Club and invited guests at a dinner 
given on Nov. 13. Mr. WM. J. Coomss presided and 
among those present were the following well known 
engineers: Messrs. THEO. CoopER, WALTER KatTre, 
Gro. W. McNutty, J. M. Witson, C. C. Martin, 
O, F. Nicnots, W. R. Hutton, W. G. Hamitton, 


W. Barciay Parsons, Foster CROWELL, G. 5. 
GREENE, Jr., FRANCIS CALLINGWOOD and J. J. R. 
CROES. There were also present Hon. Cari 
Scnvurz, Hon. Aprkam S. Hewitt, Hon. DoRMAN B. 
Eaton, JOHN L. Mort, JOHN E. FrTz@eRALD, Rapid 
Transit Commissioner of Boston, and Burton H. 
HARRISON. 

Mr. CROES made the speech of the evening, and in 
the course of his remarks noted the fact that into 
a territory of half a square mile in down town New 
York the present elevated roads bring each morn 
ing and take away each evening about 130,000 people. 
North of this territory is another strip, 1 mile 
long and from 1 to 3 miles wide, that absorbs daily 
in the same way about 65,000 people; and still further 
north is another strip of about the same size that has 
carried to it and taken from it another 65,000 every 
morning and evening. Beyond all this is the resi 
dence quarter, 2 miles wide and extending 6 miles 
to the Harlem ; and north of this again is an as yet 
sparsely populated tract 3'; miles wide and 7 miles 
long, which should be populated as rapidly as pos 
sible by some better system of rapid transit, which 
should also include the great suburban districts of 
Westchester County. 

The dividing line of the up and down long distance 
travel is about 42nd St., and each day about 280,000 
people are gathered from above that line and trans 
ferred to points below it, and taken back in the 
evening. After showing that but about 60° of those 
now traveling now have seats, Mr. Crores discussed 
methods of rapid transit, and claimed that there is 
a limitation to the use of present roadways, either 
15 ft. above or below the street surface, as these 
were all intended and are urgently needed for other 
purposes. We could acquire a right of-way either 
above or below this plane, but the speaker argued 
that it would be safer, more agreeable and-.more 
healthful to travel on top of this impermeable plane 
than below it in aclose cavern. As cost is a prime 
factor, he believed it was cheaper to go overhead, 
even over private property; though Mr. CRrogs 
thought the extinguishment by purchase of the 
rights cf abutting owners was much cheaper than 
the purchase of private property. 

After discussing the difficulties to be met in under 
ground construction, the speaker said that the low 
est estimate for the extra work entailed by tunnel 
ing as compared with overhead construction, was 
$1,200,000 per niile for a 4-track road, Judging from 
the experience of the elevated roads in the lower 
part of the city Mr. CRoEs estimates the average 
damage to abutting property at $1,000,000 per mile; 
this added to the cost of tunneling as given above 
would provide $2,200,000 per mile for the purchase 
of right-of-way over private property in case this 
method were adopted. The temperature conditions 
were then discussed and the speaker believed that 
the effect of a tunnel would be very bad upon the 
health of travelers. He said that the city of New 

York can procure the money to extinguish abutting 
rights at a less cost than any corporation; and he 
thought that the advantages cf a well planned, 
strong overhead rapid transit system would be ap 
parent to all thoughtful men. 

Mr. Henry B. BEEKMAN favored an underground 
road for the reason that he believed that the diffi 
culties attending the construction of an elevated 
road were substantially insuperable. He admitted 
that it was pleasanter to ride in daylight, but the 
element of land damage was one that could not be 
estimated in advance. 

Mr. Henry G. Provt said that the system pro- 
posed by the Commissioners has been estimated to 
cost from $70,000,000 to $106,000,000. To earn 6% on 
the lowest estimated cost, the road must carry the 
same number of passengers traveling on the present 
elevated railways. To do this means doubling pres 
ent traffic and competition with the elevated roads 
and all surface roads for short distance travel. He 
doubted if the proposed tunnel could be made suffi- 
ciently agreeable to travelers to attract this traffic. 
Ex-Mayor Hewitt and Mr. Joun E. FirzGerap 
followed with short addresses, the latter approving 
of underground plans. 


THE TOPOGRAPHICAL SURVEY OF RHopE IsLAND 
is completed and a map issued on a scale of 1 mile to 
the inch with 20 ft. contour intervals. This map has 
been placed in all the schools and libraries and will 
soon be on sale ataslight advance on the cost of 
production. 
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The Comparative Merits of Various Systems of 
Car Lighting. 


XII. 


ELECTRIC LIGHTING (Continued).—THE COMBINED 
STORAGE BATTERY AND DYNAMO SYSTEM. 


This system is in more extensive use for train elec- 
tric lighting than all other electric systems com- 
bined. It is susceptible of much variation, accord- 
ing as the dynamo or the storage battery is made 
the prominent feature. At one extreme the stor- 
age battery is considered merely as an auxiliary t® 
relieve the dynamo of excessive load and furnish 
light in case of stoppage. At the other the storage 
battery is the main feature and the dynamo is intro- 
duced to keep the battery charged and avoid the de- 
lay and the handling of the batteries at terminals, 
which we have seen to be chief objections to the 
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that the system of electric train lighting, on which 
the engineers of the Consolidated Car Heating Co. 
are now at work, will take power from the car axle 
to drive the dynamo, and will use storage batteries 
on each car. 

ELECTRIC TRAIN LIGHTING IN ENGLAND. 

The advantages of driving the dynamo from the 
car axle instead of by a separate engine are nota 
few. The heat, steam and vibration of the engine 
are avoided, the latter especially being sometimes 
quite serious. The space occupied by the engine is 
probably less than that by the belting connections 
from the car axle; and the system is claimed to be 
cheaper, both in first cost and cost of operation, than 
the system using aseparate engine. The mechani- 
cal difficulties in devising an apparatus which will 
automatically connect and disconnect the dynamo 
as the train rises above or falls below the necessary 
limits of speed seem to have been successfully met 
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dynamo from the car axle, which we reproduce here 
with (Fig. 1). A great merit of this system from 
the economical point of view is the small attend. 
ance required. An inspection and oiling is made a: 
the end of each trip, but no regular attendant jx 
required on the train. The cost of skilled attend 
ance is the largest item in the maintenance accoun: 
of the American systems which use a special engine 
to drive the dynamo. 

Notwithstanding the apparent success of this sy. 
tem of electric lighting, the managers of the Lon 
don, Brighton & South Coast have recently de 
termined to discard it and adopt the Pintsch gas 
light system in its place. Whether it was the matte: 
of expense, the inconvenience of not being able to 
split up trains without extinguishing the lamps, or 
some other reason that led to this decision, we are 
not informed. 

The apparent success of this system on the Lon 
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FIG. 1. METHOD OF DRIVING DYNAMO FOR TRAIN ELECTRIC LIGHTING FROM CAR AXLE IN USE ON LONDON, BRIGHTON & SOUTH COAST RY., ENGLAND 


storage battery system used alone. Another point 
of variation isin the disposition of the storage bat- 
teries, which are sometimes distributed to each car 
and arranged to keep the iights burning when 
the car is cut off from the train, and in 
other systems are all placed underneath the 
baggage car floor. Of course, this latter plan cuts 
off the light from the cars in case the train is 
broken, the same as the direct dynamo system ; but 
the disadvantages which at present attend the use 
of storage batteries, such as fumes, decay of car tim- 
bers through leakage of acid, and necessity of fre- 
quent repairs are, of course, less important when the 
batteries are all in one place. The wiring is also 
simpler, cheaper, and perhaps less liable to derange- 
ment with the storage batteries close to the dynamo 
than when they are distributed through the train. 
Another point in which systems differ isin the 
method of driving the dynamo. A favorite method 
abroad has been by a belt froma pulley on the car 
axle. This was tried on the Connecticut River R. R. 
by Mr. S. H. BARRETT; but it has never been used 
in this country to any extent. We believe, however, 


abroad; and in England this system is the one in 
most extensive use for train electric lighting. 

The London, Brighton & South Coast Ry., of 
England has had a long experience with this system, 
having used it since 1883. In the early part of the 
present year 16 trains were running on that road lit 
by electricity, and 6 more were being fitted. On 
the whole, electric lighting seems to have been 
effected there with as little inconvenience and at 
as moderate cost as on any railway in the world. 
The average train lit is 10 cars in length, and has 40 
to 70 lamps of from 8 to 16c. p. The dynamos have 
a maximum capacity of 5,000 watts (nearly 7 electri- 
cal HP.) The accumulators are all on the car which 
carries the dynamo, so that the train cannot be 
broken without extinguishing the lights. 

The system as used on that road was the joint 
invention of Mr. HoveuTon, electrician to the com- 
pany, and the late WM. StROUDLEY, its mechanical 
superintendent. Ina paper before the Institution 
of Civil Engineers in 1885, Mr. SrRouDLEY described 
the general features of the system, and presented a 
drawing illustrating the apparatus for driving the 


dou, Brighton & South Coast, however, has led to 
its adoption by several other British railway com- 
panies. The Great Northern began lighting a train 
with electricity on this system in July, 1886, and 
has 8 trains nowrunning fitted with it. Two trains 
have been lit by this system on the Taff Vale lines 
and two others on the Cheshire lines. In all these 
cases the storage batteries are all located in the 
“guard’s van,” and the dynamo is also located there 
and is driven by belting from the caraxle. The 
system is therefore open to the same objections 
which we found inherent in the direct dynamo sys 
tem. The train cannot be separated without ex: 
tinguishing the lights. 

To obviate this difficulty the Midland Ry. has 
modified the system by placing storage batteries ov 
each car of the train, and has six trains now run- 
ning equipped inthis manner. This system was re 
cently described at length by Mr. WM. LANGDON ! 
a paper before the Institution of Civil Engineers. 
The main points of interest in the installation are as 
follows: 

Both the “parallel” and the “series” system of 

4 
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wiring have been tried; but the latter has been 
adopted as being manifestly the best, although it 
requires somewhat larger wire in the circuits. The 
first trains fitted had dynamos which gave a con- 
stant current output when a certain speed had been 
attained; but for later work a dynamo made by 
Holmes & Co., of Newcastle, which gives a current 
proportional to the resistance of the circuit and of 
constant electromotive force, has been employed. 
Carbon brushes are used on the dynamos, having 
been substituted with much advantage in place of 
the wire gauze ones formerly employed. They are 
placed radially to the commutators, the lead being 
automatically altered to suit the direction of rota- 
tion. 

On the spindle carrying the armatures there is 
also arranged a reversing switch, actuated by fric- 
tion disks which come into contact when the spindle 
slows down, but run free on its attaining any 
degree of speed. The duty of this reversing switch 
is to insure that the current shall always be in one 
direction, whichever way the vehicle is running. 

Fig. 2, which we reproduce from the plates accom- 
panying Mr. LANGDon’s paper, illustrates the 
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FIG. 2, METHOD OF 


method of driving the dynamo from the car axle. 
It will be noticed that the driving gear is double to 
prevent stoppage of the plant by mishaps to either 
belt. The pulleys on the axle are 21 ins. diameter; 
those on the countershaft are 16 ins. diameter, and 
the dynamo pulleys are 9 ins. diameter. It is not 
claimed that the arrangements shown are the most 
efficient that could be devised, as the proportions 
adopted were largely determined by the location of 
parts of the car gear which it was not desired to in- 
terfere with. The total weight of the dynamo with 
bed plate is 1,680 los., and the weight of the counter- 
shaft, pulleys, &c., is 1,456 Ibs. 

The storage batteries used are of the “ E, P. 3.” 
type, supplied by the Electrical Construction Co. 
Where trains are not to be uncoupled the practice ix 
to put the dynamo in the guard’s compartment and 
the battery cells in an adjoining one. On main line 
trains each vehicle carries its own storage batteries, 
18 cells being awarded to each, giving a cur- 
rent of 35 volts. Mr. LANGDON advises in arranging 
accumulators in the train, to set them so that the 
plates will be longitudinal with the train, to prevent 
them from breaking away from the shoulder piece 
to which they areattached. Toavoid the possibility 
of an explosion from the accumulation of hydrogen 
there should be provision for good ventilation of the 
cells and of the place in which they are stored. 

Where the accumulators are all in the guard’s van 
the total weight of batteries used is 3,572 lbs. for one 
set of batteries or double this weight for two sets. 
Where accumulators are placed on each coach, the 
weight per vehicle is 1,0001bs. for vans and coaches 
with seven compartments and 720 Ibs. for coaches 
with six compartments. As to durability, the posi- 
tive plates have lasted nearly two years, and some 
of them are now being replaced. 





The electrical couplings on the Midland have been 
designed with much care to secure a coupling which 
can be easily and certainly made and which will pro- 
vide good electrical connection. Indeed, Mr. Lane- 
DON considers this one of the most important details 
of an electric train lighting system; and he believes 
that steps should be taken toward the adoption of a 
uniform design and location for such couplings. 

Besides the six trains equipped with the system 
outlined above, the Midland Ry. has 4 trains fitted 
with different types of motor connected direct to 
the dynamo. These with the respective weights are 
as follows: 





Weight of: 





Combined 

Motor and dynamo. apparatus. Case. Total. 
Parson'selectro-turbo gene- Ibs. lbs. Ibs. 
OR cevndésceutksinetdéums 1,064 44x 1,512 

Newall engine and Kappdy 
WOinca 006: Ka ddicccivne 1,512 224 1,736 

Brotherhood engine and 
Holmes dynamo..... 1,987 336 2,323 

Rigg engine and Holmes 
GUNG is iciccci cvscerss EEG 1,008 3,024 


These dynamos and motors are set in their cases 
on the rear of the tender and take steam from the 
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DRIVING DYNAMO FROM CAR AXLE IN USE ON MIDLAND RY., ENGLAND 


locomotive boiler, the steam supply being under the 
control of the engine driver. The entire apparatus 
is not touched from the beginning of the trip to the 
end, according to Mr. LANGDON. Itis intended to 
make a careful comparison between the system of 
driving fromthe axle and driving by independent 
motor and determine which method gives the best 
results. ' 

To care for the electrical apparatus on these ten 
electric lighted trains, astaff of six train attendants 
and a manager is provided. Two men are at the 
London terminus and four are at principal stations, 
where their duty is to inspect the apparatus on ar- 
riving trains, and if necessary ride through the next 
section and see that all is right. 

In answer to the question whether the electric 
light is safe and reliable, Mr. LANGDON says that 
the electromotive force of the current employed (35 
to 50 volts) is so low that a child could suffer 
no harm from it. There is no reason why the same 
safety which characterizes its use instationary prac. 
tice should not attend its use in lighting trains. The 
experience in train electric lighting, too, has now 
been extensive enough to make the fact that no 
casualties have thus far occurred from it one of 
some importance. 

As to reliability, it is undeniable that failures 
have occurred; but Mr. LANGDON contends that 
they have in all cases been due to causes which can 
be traced and obviated. It is true that the lights 
are not as brilliant when operated by the battery 
alone as when the dynamo is at work, unless the 
capacity of the battery is unusually large; also that 
slight variations in the light may occur when the 
train travels at very high or very low speed (in the 
system taking power from the caraxle). But unless 
the parts are improperly proportioned, there is no 


such variation as to interfere with the comfort of 
the passengers. 

The total number of railway carriages now lit by 
electricity in England, according to Mr. LANGDON, is 
365 coaches and 57 vans. 

Ia the discussion on this paper it was pointed out 
that the use of electric light necessitated an addi- 
tional coupling between the cars. Mr. W. F. Pet 
rIGREW described experiments with a train often 
cars lit by 35 lamps, current being furnished from a 
rotary high speed engine and dynamo, mounted on 
the locomotive boiler. With this system, however, 
the equipment of seven locomotives was necessary 
in order to handle only four suburban trains, and 
this seems to be a marked disadvantage in placing 
the dynamo on the locomotive. Mr. W.H. PREECE 
alluded to experiments made by him in 1884 on the 
London & Southwestern Ry. <A train was fitted 
with an air compressor driven from the car axle, 
and the compresed air was used to drive a small 
%cylinder engine which turned the dynamo 
and maintained the light when the train was stand- 
ing still. The plan failed from its expense, and be 
cause every carriage had to contain the source of the 
light. At that time he had little faith in storage 
batteries; but now no electrical device is coming 
into use more rapidly, and he believed that in four- 
teen years there would be 160,000 railway carriages 
titted with electric lights. 

Mr. STEPHEN TERRY described a system of train 
lighting built Bumstead & Chandler 
and Cromptcn for use on the Government Railways 
of Cape Colony. The system is the “direct dynamo” 
without storage batteries (described last week). An 
independent boiler is used, furnishing steam to a 
tandem compound engine. The whole plant is 
placed ip the guard's van, and exclusive of the 
boiler weighs only 1,210 lbs. Two trains lit by this 
system have been in use for about two years, and 
two more have just been put in service. 


by Messrs. 


(To be continued.) 


The Monterey & Mexican Gulf Railway. 


We show in the accompanying cut a map of the 
Monterey & Mexican Gulf Railway, recently com- 
pleted from Trevino to Tampico, Mexico, a distance 
of 383 miles. This railway is one of the most im- 
portant constructed in Mexico for some years, both 
for its length and on account of its close connection 
with the railway system of the United States. We 


have abstracted the following details from the re- 
portsof Ceci, GABBETT and EDWARD BaTEs Dorsey, 
who made a special examination of the line. 

The company was chartered in 1888, and the road 
has been built undert wo concessions from the Mexi- 


? o %»” “oo ° 
oe rs 





Map Showing Route of the Monterey & Mexican 
Gulf Railway. 


can Government,one for the line from Trevino to Mone 
terey, and the other for the line from Monterey to 
Tampico. The first section of 68 miles was opened 
for traffic in May, 1889, and the entire line was com- 
pleted in July of the present year. The Mexican 
Government granted a subsidy of $8,000 per kilo- 
metre, or $14,220 per mile, Mexican money, and very 
liberal privileges in respect to traffic charges, 
freedom from duties, taxation, &c. 7 
The route of the line is through the wide valley 
lying between the Sierra Madre and San Carlos 
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mountains, which is stated to be very fertile, and 
well adapted to the growing of all fruits and veget- 
ables peculiar to this climate. 

All material used in construction of the roadbed 
and track is of good quality. The track is standard 
gage, laid with 56-1b, steel rails fastened with double 
angle plates having four bolt holes. The ties are of 
southern pine and tropical hard wood, 8 ft. = 7 ins. 

8 ias., and are laid 2,640 to the mile. Nearly all of 
the switches are of the standard split type. About 
40% of the track has been ballasted.. The stations 
and other buildings are of wood or masonry, and 
are of a permanent character. The bridges are of 
wood with few exceptions. All water tanks are of 
iron upon masonry supports, with a capacity of 30,- 
000 galls. each, and are all provided with steam 
pumps, and in many cases with windmills also. The 
shops of the company are located at Monterey. The 
motive power is of good quality. All locomotives 
have Westinghouse air pumps and American air 
brakes, and all passenger cars and about 100 box cars 
also have Westinghouse brakes. 

It is proposed to build an extension from Trevino 
to Sierra Mojada, a distance of about 213 miles. 
This line would pass through a rich mineral and 
timber region, and it is estimated would cost about 
$2,600,000, or $9,727 per mile. 

Work is now in progress on the jetties at Tam- 
pico, on the Gulf of Mexico, by which it is hoped to 
get a sufficient depth of water to admit of the pas- 
sage of the largest vessels. This work is in charge 
of E. L. CoRTHELL, assisted by Mr. WROTNOSKI, and 
reports of its progress have been published from 
time to time in ENGINEERING NEws. 


PERSONALS. 


Mr. Joun H. Brown, President of the North Hud- 
son Ry. Co., died at Weehawken, N. J., Nov. 17. 


Mr. JoHn M. TcRNER, Superintendent of the 
Louisiana Division of the Illinois Central R. R., has re- 
signed. 


Col. F. K. Hatx, General Manager of the Man- 
hattan Elevated R. R., has been elected Second Vice- 
President of the company. 


Mr. T, W. KENNEDY has been appointed Superin- 
tendent ‘of the St. Louis & Hannibal R. R., vice Mr. Ggo. 
B. CLason, General Manager, resigned. 


Mr. A. T. ToBIN has been appointed Chief Engineer 
of Bridges and Buildings of the Newport News & Mis- 
sissippi Valley R. R. Mr. L. A. WASHINGTON has been 
appointed Roadmaster. 


Mr. W. H. ArcHER, of Buffalo, N. Y., has been 
appointed architect of the Buffalo, Tonawanda & Niagara 
Falls electric railway, in course of construction, and has 
prepared plans of seven stations of that road. 


Mr. Jonn H. Tweepy, of Milwaukee, Wis., died 
Nov. 12. At a public meeting in Milwaukee on Keb. 1, 
1849, Mr. TWEEDY presented the draft of a measure for 
the city to loan $100,000, to be increased to $250,000 if de- 
sired, to aid in the construction of a railway from Mil- 
waukee to Waukesha, or to any railway which would 
connect Milwaukee with the Mussissippi River. This 
proposition was adopted, and was the first step taken in 
the building of what is now the system of the Chicago, 
Milwaukee & St. Paul R. R. 


NEW PUBLICATIONS. 


Practice of the Electric Telegraph. A 
Handbook for Electricians, Managers and 
Operators, By FRANKLIN LEONARD POPE, Past-Prest. 
Am. Inst. Elec. Engrs., &c., Mth edition, rewritten and 
enlarged. 8vo., pp. 234; 185 illustrations; 11 tables; $1.50. 

This nominal new edition is in fact practically a new 
work, condensed by the omission of all matter in relation 
to certain special departments like automatic, stock and 
submarine telegraphy, and telegraph construction, but 
greatly enlarged in the departments of ordinary tele- 
graphic work, to which it is now restrieted. The progress 
of science in these departments has been so great that asa 


Modern 
Technical 


whole the enlargement from past editions is very con-" 


siderable. 

The general nature of the work still remains unchanged, 
however, and it has be@n so long and favorably known 
as to make it almost needless to say that it is perhaps the 
best manual which exists for the practical telegraph 
operator who wishes thorougbly to understand the work 
he is called upon to do, or for the engineer who wishes to 
study up the general theory and practice; of electric teleg- 
raphy. The language is clear, plain and concise, to an 
even greater degree than heretofore, and typographically 
the book is quite a model of its kind, unless it be that the 
page is inconveniently large for the thickness of the book - 
An excellent feature is the addition of brief biographical 


notes in regard to the names which have become famous 
in electrical annals, 


—Central Station Management and Finance, By Hora- 
TIO A. Foster, M. Am. Inst. Elec. Engrs., Special Census 
Agent for Central Stations. New York, C. C. Sbelley; 8vo. 
pamphlet, pp. 59. 

This is a reprint of a series of articles in the Hlectrical 
Engineer, devoted chiefly to the practical details of cen- 
tral station bookkeeping and accounting, with numerous 
complete reprints of the forms used, as devised by the au- 
thor, all of which are for sale by the publisher. They seem 
well adapted for their purpose, and the descriptive matter 
is practical and to the point. 


—Sizth Annual Report of tke Commissioner of Labor, 
1890. Part 2. Cost of Production, Iron, Steel, Coal, &c., 
CARROLL D. Wricut, Commissioner, Pub. doc, 8vo., 
pp. 601, 

This report is the result of immense labor and sets forth 
the facts within its range of inquiry with great detail and 
almost absolute completeness. The facts given are de- 
duced from actual copies of the pay rolls for a year (in 
most cases) of 99 establishments in the northern and 
southern United States, Great Britain and the Continent. 
It isneediless to say that these establishments are indi- 
cated only by numbers, but for each one of them, and for 
every separate grade and class of employes in it, are given 
the average daily pay, the number of men in the grade 
(which will not average more than 2 or 3, so close is the 
subdivision), une actual number of days worked, yearly 
earnings per man and possible yearly earnings if working 
full time, the possible and the actual differing very ma- 
terially. 

To do this takes 470 pages, and then follows a tremen- 
dous “summary” table of about 100 small type pages where 
all the different rates of pay for each class of workmen 
are listed together in alphabetical order. There must be 
700 to 800 different kinds of labor thus classified, and we 
may remark in passing that the instances where so much 
as $3 per day is paid even to foremen are few and far be- 
tween. Asarule, labor in the iron tradesseems to be rather 
poorly paid, though much better paid here than abroad. 

Then follow some comparatively small but very inter- 
esting tables of the comparative efficiency of labor, in 
terms of the output in tons per man per hour and earn- 
ings per hour. This efficiency is alsoshown for each of the 
99 establishments listed separately. The pith of the whole 
investigation for the general reader, who is not studying 
how to improve some particular work but only to know 
the final comparative result without detail, ts given on 
the very last page of the volume, where ‘“‘the efficiency of 
labor by industries’ is abstracted. This is such an inter- 
esting table, and so unusually accurate and trustworthy, 
that we have separately abstracted its substance on an 
editorial page. From one point of view it almost seems 
a waste of space to give so much of the preliminary details 
when the conclusions of most general interest can be 
shown on a page, but it must vot be forgotten that a 
leading purpose of all such investigations is to improve 
our own industries by revealing defects or excellences of 
detail, and for this end elaboration is essential. 

Our government does a great deal of splendid work of 
this character, more, perhaps, than any other in the 
world, but it has rarely done better work than in this 
report. 


TRADE PUBLICATIONS. 

—Priestman Standard Oil Engine. Priestman & Co, 
Philadelphia, Pa. Paper, 644 < 3% ins., pp. 8. 

This pamphlet is descriptive of the Priestman petroleum 
engine, which is already in extensive use abroad, and was 
described and illustrated in ENGINEERING NEws, Nov. 17, 
1888, 


SOCIETY FROCEEDINGS. 


American Society of Mechanical Engineers —The 
annual meeting was held at New York, Nov. 16—20, the 
number of membersin attendance being very large, up- 
ward of 450 persons (including some 100 ladies) having at- 
tended 

As a consequence even the good sized hall of the society 
house was quite too small for the opening exerciges on 
Monday evening when President R. W. Hunt delivered 
the annual presidential address, followed by a conver- 
saz‘one and collation. Sherry’s new assembly room, Fifth 
Ave. and Thirty-seventh St., was therefore engaged for 
that purpose. The admirable address of the President, 
which was a résumé of rolling mill progress in America, 
is given in part in another column, and willl be concluded 
in our next issue. 


Tuesday morning the business session was held. The 
report of the Secretary was in substance as follows: The 
Council had held 9 meetings during the year. Public lit- 
raries which applied were being supplied free with the 
current publications and even with back volumes. The 
informa) social reunions managed and paid for by the lo- 
cal members, and at which ladies attend, had been a pro- 
nounced success. The first was made the occasion for 
unvetling a portrait of Holley, and the last of Worthing- 
ton. Intermediate m2etings had had for the subject of 
aldresses: Robart Falton; Growthof the Railway: Egypt 


New and Old; Electricity Previous to Galvani. Prof 
Thos. Eggleston had given to the society a handsome 
colonial mahogany dining table, formerly the property of 
Robert Fulton. 

The society library fund had received a gift of $513 from 
the Providence local committee, the excess of its receipt. 
over the expenses at the late Providence meeting. At the 
request of the mechanical engineer of the Columbian Fx 
position a committee had been appointed to formulate « 
Series of engineering tests to be made in the exhibits. The 
committee was awaiting assurance that there could be nv 
future conflict of jurisdiction with the Award committee. 
before proceeding further. The Council had undertake), 
revision of the rules by raising dues and the circulars o; 
inquiry issued by them had elicited an all but unanimous 
expression in favor of the increase. [The last was brought 
out more definitely later in the form of a pile of posta} 
cards 8 to 9 ins. high in favor, and legs than % in. against 
the increase, which, as has been heretofore noted in these 
columns, is $5 per year increase all around, and $10 mor. 
on members entrance fees, making it $25.] 

The invitation to hold the opening meeting in San Fray. 
cisco had been accepted, 723 out of 796 responses beirg in, 
favor of it, and only 73 against. 

The Council also felt it time to initiate action toward 
inviting the Institution of Civil Engineers and Soci: 
des Ingenieurs Civiles to visit America in 1893, and had 
propesed to the other three national societies that a com.- 
mittee of 3 ex-presidents (or vice-presidents) be appointed 
by each, making a joint committee of 12. The question o¢ 
an engineering headquarters and congress at Chicago was 
also under consideration. During the year, 323 applica 
tions had been approved; 9 members had died; the pres 
ent membership was: 


1890, 
Honorary members 6 
Members (13 and 10 Life) 1,025 
52 
iy 
1,22 
The tellers then reported that 65 new Members, 4 Asso- 
ciates and 34 Juniors were found elected on the the pend 
ing ballot. We regret that the burden of publishing these 
long lists is becoming too great for us to give the space 
to them. 
The Finance Committee reported as a 


xpenses. 
Printing, = 
Publications... 


Receipts. 
Entrance fees...... .. 


badges 

" binding 

= engravings 
Rent hall and parlor.. 
Life memberships 
Furniture., 
Interest.... 
Balance... . 


Sinkin; 
Sundries 


$19,843 $19,843 
The deposit to credit of library fund is $2,273. On the 
other hand there are pending bills for the current volume 
of transactions, &c., of $3,586.15, There is due from over 
1,300 members only $129.90 from 11 delinquents. The plan 
of drawing on members 12 mos. in arrears bas proved si.t- 
isfactory. 
The Library ani House Committee show the following 
balance sheet: 


Receipts 8. 
Fellowshi 
Sinking 


Library } Perm 


$8,549 

The Committee on Standard Methods of Testing Ma- 
terials reported in substance that they had completed 
their work as to commercial testing, and were now at 
work on methods for scientific tests. Mr. G. C. Henning, 
of the committee, had agreed Lo attend the coming con- 
ference at Vienna relative to uniform methods of pro- 
cedure in testing building and structural materials, to be 
held in September, 1892,if some allowance were made 
toward his expenses. It is expected the Council wil] 
make such allowance. . 

The Committee on Standard Diameter of Flanges repor'- 
ed progress. The Steam Fitters’ Association committee was 
ready to co-operate. ‘The general idea was three standards 
for high, medium and low pressures, fixing exterior diam- 
eters, diameier of bolt holes and number of bolts. 

The Committee on Standard Methods for Testing Loco” 
motive efficiency, of which Mr. Wm. Forsyth (”., B. & Q.) 
is chairman, merely progress. 

The tellers reported 5% b ilots c ist f sr officers, of which 
21 wareirregular. Ths ballots ware all for the regular 
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ticket, headed by Chief Engineer Chas. H. Loring. U. 8. 
A., for president, with 4 to 8 scattering votes. Messrs. 
Geo. 1. Alden, E. F. C, Davis and I. M. Scott were elected 
vice-presidents, and Messrs. Jas, M. Dodge, W. Robert 
Forsyth and Jesse M. Smith, managers. 

The afternoon was devoted te excursions according to 
individual preference. A new and useful device in regard 
to these was used; 16 different and numbered cards were 
placed in as many boxcs stating exactly what was to be 
seen and how to see it. Members were then left to go 
separately or collectively as they preferred. 

In the evening papers by Messrs. Nagle, Main and Mc- 
Elroy were read. Most of the papers read at the meeting 
are separately abstracted in another column, or will be 
in our next following issue. In addition to the papers 
which we thus abstract, there was a long and careful bis- 
torical paper by Mr. Samuel McElroy on “ The Brooklyn 
Pumping Engines of 1860,’’ which practically constituted a 
history of pumping engine practice in the United States 
and England up to and including 1860, and as such is 
hardly capable of much condensation, while we cannot 
give space fora reprint. Mr. A. F. Nagle had two papers. 
one on ** Experiments to Determine the Rate of Rise or 
Fall of a Mercurial Thermometer Under Different Condi- 
tions,” showing of course that the difference is great 
whether the air be still or in moticn, or the temperature 
rising or falling. &c., and closing with some suggestions 
as to proper modes of making sprinkler text. The other 
paper by Mr. Nagle, “ Limitations of Steam Engine Eco- 
nomy,” had altogether too broad a title for its tests. It 
gave simply the theoretical amount of steam per horse 
power foran engine having no clearance or waste space or 
any cylinder condensation, “submitted for the study of 
such as have not already the information,’ and hence 
would hardly seem to require abstract (not to say public 
ation) in itspresent form. It strikes us that such a 
paper should either be fully worked out to cover the more 
ordinary and inevitable conditions of practice at least, or 
not begun. 

Wednesday, Nov. 18, was devoted to an excursion to the 
Navy Yard and the De La Vergne Refrigerating Co. at 
East 138th St., luncheon being served on board the boat, 
the trip occupying from 10 to 4. A theatre party tendered 
by the New York members to the non-residents occupied 
the evening. 

Thursday a. M., Nov. 19, was devoted to the reading and 
discussion of papers as elsewhere abstracted, the after- 
noon to individual excursions, and the evening to a very 
successful and ‘largely attended ieception at the new 
Lenox Lyceum, followed by dancing at about 11 P. M. 

The morning of Friday, Nov. 20, was devoted to a brief 
and less numerously attended session, at which the con- 
cluding papers were read and a topical di-cussion of sug- 
gested questions held. The meeting as a whole was one 
of the most successful which the society has held, though 
the list of papers was not so long as it has been at many 
prior meetings, and no committee reports of any tech- 
nical importance were suomitted. 

New England Railroad Club.—At the regular meet- 
ing on Nov. 11 an amendment to the by-laws was adopted 
fixing the dates for the regular meetings on the second 
Wednesday of every other mon‘h, beginning in January, 
1892; provided that the meeting in July may be omitted 
by voce of theclub. The subject discussed was “Care of 
Steam-Heated Cars at Terminal Pointe,” opened by Mr. 
J. N. Lauder, who said that continuous heating of 
railway trains by steam from the locomotive has up- 
doubtedly come to stay. The matter of heating the 
trains while on the road by any ofthe existing sys- 
tems has come to be a comparatively simple matter. The 
greatest difficulty at present is in the care wf cars at ter- 
minal points when standing in car houses or on sidings 
outside. 

The Old Colony R.R. began two years ago to take care 
of steam heated cars on one division by the use of station 
ary boilers at the mst important points, and with old lo- 
comotives and road locomotives at other points. At Bos- 
ton steam pipes were laid underground a!l through the 
car yard, in wooden boxes 8 ins. square inside, made of 2- 
in. plank, the spdce around the pipe being filled with non- 
conducting material. Tais worked well until one morn- 
ing a heavy rain storm and high tide coming together sub- 
merged the whole yard under two or three inches of 
water, and of course no steam could be got th: ough the 
pipes. This underground system was torn out last Spring 
and a new system was put in with all pipes above ground, 
pitched uniformly toward the farthest point at which 
steam is used, This system gives dry and hot steam at 
any point, and much better results on the whole than the 
other system tried. Of course in some cases pipes must 
be run underground, 

The Old Colony labors under peculiar difficulties in this 
matter, the system being made up of a large number of 

‘hort branches, There are no less than 4] different points 
where passenger cars lie during the night and have to be 
made ready for service in the morning. At some points 
the cars may be allowed to cool off if they are heated 
with direct steam, the couplings being disconnected and 
the dripcocks opened so that all water will drain off. In 
the morning the locomotive can be got out an hour before 
the train starts to werm up the care. If the cars are 
hea ted with hot water. however, they must be kept warm 


during the night to prevent freezing up. As tothe amount 
of steam it takes to do the work, no one can tell anything 
about that except by actual tests. Two 54-in upright boil- 
ers were put in at Dedham two years ago to keep the cars 
warm overnight, but a locomotive had to be used in addi- 
tion, and finally two more boilers were added. The plant 
has to keep 65 to 75 cars warm from midnight to 5 A. M. 
Two years ago Mr. Lauder estimated that it would cost 
$198,000 to get the Old Colony cars ready to be heated by 
steam, and that 76 men would be permanently added to 
the pay roll, at an average rate of $2 per day. 

He considered it necessary to have every Iccomotive on 
the road equipped both front and back for stcam heating, 
in order to make the system entirely available for passen- 
ger service; for any locomotive is liable in an emergency 
to be attached to a passenger train. 

Mr. Marden said the Fitchburg had 22 or 23 points where 
passenger cars lie over night. At Boston and Troy the 
cars are taken care of by stationary plants; elsewhere by 
locomotives, and no serious trouble is found in doing thie. 
At Boston the steam pipes are in boxes about 6 ins. under 
ground. He had been from the first a strong advocate of 
direct steam on account of the necessity of keeping warm 
the cars fitted with hot water systems. During last win- 
ter the Fitchburg had but one car with frozen heating 
pipes. At some points on the road the direct steam heated 
cars are attached tothe train cold, but they warm up 
tapidly and the passengers do not seem to be much 
troubled. 

The question of join’ inspection was here taken up. 
Messrs. Adame and Chamberlain spoke against the sys- 
tem. The former did not believe it could be made a suc. 
cess. The Boston & Albany had tried it for a year and 
abandoned it. Mr. Chamberlain bas joint inspection at 
three places, at Ayre Junction, with the Fitchburg, and 
with the Concord & Montreal R. R., and it works very 
well. He is yet to be convinced, however, that joint in- 
spection is desirable. Mr. Marden agreed with Mr. 
Adams that it was too much to expect that a joint inspec. 
tor would serve both parties alike. He had tried to 
believe that joint inspection was the most economical 
plan, but he had not yet been able to convince himself of 
that fact. He believed heartily in uniform inspection, 
however, and would favor anything which would bring it 
about. 

Mr. Angus Sinclair had advocated joint inspection; but 
found to his surprise that while the big roads were highly 
satisfied with it, the smaller roads held that they were in 
the position of the lamb who lay down with the lion—on 
the inside. Mr. Lauder was willing to put himself on 
record as opposed to any system of joint inspection. He 
didn’t believe in anything joint, but thought each road 
should manage its own business. 

At the meeting on Dec. 9 the subject discussed will be 
**Tools and Machinery for Railway Shops.” 


Engineers Club of Philadelpia.— Meeting of Nov. 7. 
President Wilfred Lewis in the chair and 50 members and 
5 visitors present. Mr. Max Livingston read a paper on 
“Some Comparisons as to the Relative Value of Solid, 
Liquid and Gaseous Fuels,’’ which was discussed by 
Messrs. Christie, Car) Hering, H G. Morris and T. C 
Smith. Mr. W. W. Thayer presented a paper on “Street 
Paving,” which brought out a lengthy discussion from 
Messrs. Samuel, Rudolph Hering, James Cristie and Bul- 
lock. 

Mr. Hering disagreed with the author in his remarks 
upon crowning the surface. He said the steepness of this 
crowning should be proportioned to the roughness and 
porosity of the material used. European stone blocks are 
much more accurately dressed than in this country. Me 
did not believe in covering Belgian block with sand after 
it is rammed and pitched; this is a relic of cobblestone 
paving and is not done in Europe; the sand soon washes 
away at best. In Europe, where rock asphalt pavements 
are kept scrupulously clean, it is not more siippery than 
granite; changes in temperature do not affect rock asphalt 
pavements in London, Paris and Berlin as they do Trini- 
dad pavement here. The rock asphalt pavement was 
down on Cheapside, London, for 11 years and gave excel- 
lent satisfaction under perhaps the heaviest traffic in the 
world. Sand is strewn upon asphalt and wooden pave- 
ments where the grade exceeds 2%, but not on level 
stretches. As to wood pavements those dismissed by the 
author of the paper as quite worthless are the ones that 
have achieved the greatest popularity in London and Paris 
in the last 10 years. In Europe the blocks are creosoted 
before laying and great care is given to the foundations, 
repairs are also carefully and constantly made. Norway 
pine is largely used for blocks in Europe. 

Mr. Bullock, in commenting on the paper, said that in an 
asphalt pavement which gave trouble in Philadelphia, the 
coating of asphalt was too thick and “shoved” in hot 
weather; there was no bond between the Trinidad asphalt 

and the concrete base. In relaying this pavement he used 
the “‘vuleanite base and binder,” a concrete mate of 
smal] stones and No. 4 coal tar, without cement. When 
taken up the top of the foundation comes with this coat- 
ing. Mr. Bullock said that as regards traffic 8,000 Ibs. is a 
common load for two horses, with 2% to 3-in. wheels; our 
present roads will not bear this traffic. 

At the next meeting of Nov. 21, Mr. R. W. Lesley will 





read a paper on “Purchasing Cement for Large Works.” 
He will advocate purchasing cement for its mortar-giviang 
qualities rather than on its neat 7-lay test, and conse- 
quently compelling manufacturers to grind the cement 
finer. A paper will also be presented by Mr. Pierre Giron 
on “The Portland Cement Industry in Europe and Amer- 
ica.’ The present annual output of Portland cement in 
Europe is over 20,000,000 barrels; of which England pro 
duces 8,300,000 barrels; Germany about the same: France 
1,800,000 barrels; Russia, 900,000 barrels; Belgium, 800,000 
barrels; Norway, 800,000 barrels; and the United States 
now makes over 3,000,00) barrels per year. The American 
system of manufacture is similar to that of Germany. By 
the new processes used at Coplay, Pa., this cement Is 
guaranteed to stand 400 Ibs. in seven days, 500 Ibs. in a 
month, and 600 in three months, and to not leave more 
than 10¢ residue in a No. 80 sieve. 


Institution of Mechanical Engineers (England). - 
At the meeting of Oct. 28-9 two papers were read: “ Some 
Details in the Construction of Modern Lancashire Boilers,’ 
by Samuel Boswell, of Manchester; and the report to the 
Research Commitiee on Alloys was made by W. © 
Roberts Austin, F. R.S. The latter serves merely as an © 
introduction to the werk that is to be performed by the 
Research Committee and is of a purely scientific nature. 
The greater part of itis taken up by drawing analogies 
between the action of alloys on gold, and from these 
premises arguing as to their probable effect on baser 
metals, which, however, are more complete in their molec- 
ular structure. Mr. Boswell's paper was of a ‘*shop- 
practice’ nature. The author bas bad great practical ex 
perience in boiler making, being formerly emploved by 
the London & Northwestern Ry., but now connected 
with the great boiler making firm of Galloway, at Man 
chester. Mild steel] he takes asthe one proper material 
from which to construct boilers, and he points out how 
much advance has been made in the production of this 
metal within the last few years. This ia illustrated by 
the thinning of corners, which .can now be done in the 
fire instead of by the planing machine. He quotes ex 
periments to show that the plate can be locally heated in 
this way and would not require subsequent annealing 

In the matter of drilling there is not much to say which 
is not now recognized practice. In all the best boiler 
shops plates are drilled in position, the accuracy of the 
work being immensely improved thereby, in addition to 
which bending toa true curve is difficult after rows of holes 
have been made. Mr. Boswell was very frank in acknow- 
ledging the use of the drift for bringing plates together. 
The drift has got such a bad name that boiler makers 
have endeavored to repudiate its use in toto. In this 
they have been somewhat disingenuous, for drifts are 
largely used, even in the best works. If holes are drilled 
true, no harm will be done by the drift. 

The respective voalues of gusset stays and bolt stays 
were discussed, and a useful hint was given as to the way 
the former should radiate without getting a nip where the 
stay passes from between the supporting angles. The 
tendency was to condemn bolt stays, or at any rate todo 
away with them as faras possible. The question of test 
ing gave rise to some discussion; the new admiralty regu- 
lations, in which a constant is used in place of the test- 
pressure, appear to be growing in favor, to judge by the 
discussion. A somewhat tame meeting was brought toa 
conclusion by the usual votes of thanks. 


Liverpool Engineering Society.—At the first ordin. 
ary meeting of the eighteenth session, held Oct. 28, Mr. 
John T. Woods delivered his address as President, taking 
for his subject the collection and disposal of sewage and 
the pollution of rivers. He stated that the question of 
sewage disposal broadly lay between irrigation and pre- 
cipitation with filtration, and the first essential condition 
of a perfect system of sewerage for any center of popula- 
tion was that the sewage should be collected in practically 
water tight sewers and drains, so designed as to size and 
grades that, being self-cleansing, they would admit of its 
speedy removal to some convenient place for treatment. 
He then proceeded to point out the difficulties that lay in 
the path of the sanitary engineer who had advised the 
treatment of a certain sewage by broad irrigation, not the 
least of which, he said, was the difficulty of obtaining a 
sufficiently large area of land of a suitable quality in such 
a position and at such a price that the loca) authority 
would be justified in acquiring it. He dealt with the 
various characters of the evils met with, and their advan 
tages in producing good results both in the shape of 
effluents and crops, and discussed the question of the 
under-drainage of irrigation areas, and the objections 
taken to such areas on the plea of nuisance to the sur- 
rounding inhabitants, together with the quantity of land 
required in various cases. He also gave estimates show- 
ing the first cost and the annual cost of maintenance of a 
farm where the sewage was treated entirely upon the land, 
and of a similar farm where precipitation was first em- 
ployed and the sewage afterward filtered through a much 
emaller area of land. From these estimates, he said, it 
appeared that alike onthe merits of purification and on 
the basis of annual cost, broad irrigation, when it ds pos 
sible to conduct it under fairly good conditions, is the pref- 
erable system. In conclusion he made some remarks 
upon electrical processes of purification. 
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COMING TECHNICAL MEETINGS. 


—— 


Montana Society of Civil Fngineers,-—-Nov, 2i. Helena, 

Western Society of Engineers .—Dec. 1, Becy., J. W. 
Weston, 230 La Salle St,, Chicago, 

Engineers’ Club of St. Lowis.—Dec. 2, Secy,, Arthur 
Thatcher, Room 801, Odd Fellows’ Building, 

American Society of Civil Engineers .—Dec, 2. Secy., 
Francis Collingwood, 127 East 23d St., New York, 

Engineers’ Club of Minneapolis .—Dec, 3, Rooms, 
Public Library me. y., F. W. Cappelen, 

Association of Civil Engineers of Dallas .—Dec, 4, 
Secy., E. K, Smoot, 803 Commerce Bt, 

Technical Society of the Pacific Coast.—Dec, 4, BSecy., 
O, von Geldern, 819 Market 8t,, San Francisco. 

Swedish Engineers’ Club —Dec.5, Secy., P. Valentine. 
At 231 Union St., Brooklyn, and 646 North 10th St., Philadelphia. 

Northwest Railroa Club, — Dec. 5, Rooms, Unien 
Station, St, Paul, 

Civil Engineers’ Society of St. Paul,—Dec.7. Secy., 
Cc, L, Annan, 

Engineers’ Club of Kansas City.—\iec, 7. Rooms, 
Baird Building, Secy,, H, Goldmark, 

Atlanta Society of Civil Engineers .—Dec, 8. Secy,, 
Parker N, Black, Room 89, Capito] Block, 

Denver Society of Civil Engineers .—Dec. 3. Secy., 
Geo. H, Angell, 

Northwestern Society of Bnaioers. -Dee, 8, Rooms, 
Occidental Block, Seattle, Secy,, E, H. Warner, 

Civil Engineers’ Association of Kansas.—Dec. 9. 
Seoy., J, C, Herring. Wichita, Kan, 

New England Railroad Club,.-—Next meeting. Dec.9. At 
United States Hotel, Boston, Secy., F, M, Curtis, 

Civil Engineers’ Club of Cleveland,—Dec. 11. Secy., 
A. H, Porter, 50 Euclid Ave. 

Engineering Association of the Southwest,--Dec. 11, 
Secy., O. H, Landreth, Nashville, Tenn, 

Northwestern Track and Bridge Association.—Dec, 
11, Rooms, Union Station, St, Paul, 

Western ailway Club.—Dec. 15. Rooms, Rookery 
Building, Chicago, 

Bngineers’ Society of Western Pennsylvania ,— Dec. 
15, Secy., J, H, Harlow, Pittsburg, Pa, 

Boston Society of Civil Engineers,—Dec, 16, Secy., 8, 
E, Tinkham, City Hall. 

we Club of Cincinnati,—Dec. 17. Secy,, J. F. 

ileon 


New York Railroad Club.—D¢c. 17, Rooms, Gilsey 
House, 

Scandinavian Engineering Society of Chicago.— 
Dec. 17, Secy., T. G. Pihifeldt, 118 Adams St. 

Southern and Southwestern Railway Club,—Dec, 17. 
Secy,, W. H. Marshall, 





THE partition of the African continent among 
the principal European nations is a matter of such 
recent history that the map in another column 
showing the ‘‘ spheres of influence” of each na- 
tion will doubtless be a revelation to most of our 
readers. Une cannot examine this map without 
being struck by the manner in which history re- 
peats itself. Just as diplomatists at European 
capitals have during the past few years been 
fixing the metes ahd bounds of each nation’s ter- 
ritory in the Dark Continent, so two or three cen- 
turies ago the nations of Europe divided up North 
America, fixing the boundaries of each other's 
territory by lines more yaguely defined than those 
which limit the boundaries of European divisions in 
the Sahara and Soudan. The world moves, how- 
ever; and whereas many long and bloody wars 


were fought for the possession of American ter- 
ritory, the partition of Africa has been accom- 
plished by peaceful negotiation, Another contrast 
is the time required. Nearly three centuries passed 
by while the political boundaries in North America 
were being permanently defined. In Africa, not- 
withstanding its inhospitable climate, nearly as 
much has been accomplished in a decade. 

The map showing the relative value of African 
lands will also be of interest to many engineers 
who are thinking of trying their fortunes in 
Africa. There is doubtless a great field for com- 
mercial enterprise in that continent, and it is 
already being improved by many European com- 
panies. Whether any better opportunities exist 
there than are to be found in the tropical countries 
of America, may well be doubted. Either locality 
is apt to prove the pourest refuge in the world to 
engineers whose only capital is their ability; and 
it is only as capital is attracted to the development 
of these localities that engineers will find it advan- 
tageous to seek their fortunes there. 





WE observe in the last catalogue of the Michigan 
Mining School what we should be glad to see in 
all college catalogues, a detailed table of the total 
number of hours per week for each week in the 
four-year course (as it is to be hereafter) which is 
devoted to each separate study, with the instructor 
in that department. From sucha list whoever 
cares to do so can determine with much precision 
the general character of the instruction offered, as 
he cannot do at all from a mere list of the several 
subjects studied in each term, which there is a con- 
stant temptation to spread out as thin as possible 
so as to appear to cover a great deal of ground. 
We have had the curiosity to condense the schedule 
of the Michigan Mining School, with the following 
result: 


Hoursin Per cent. 
entire of entire 





course, course, 
Chemistry, assaying, etc..........-..... 1,168 18.7 
Metallurgy, mineralogy, crystallog- 

I OU ono nnc 5c) ede meeceesbiceas 994 16.0 
Mines and mining, surveying, 

neering and ore dressing... .......... 616 9. 
Geology (322 hours field).... .... ... ; 518 8.3 
Shop practice, etc.............se.eee 728 11.7 
Drawing and designing............ -- 9.0 
WUE WOT 55 6 laa cde cakes cosdcessd debece 462 7.4 

Total, relating directly and immedi- 

ately to the practi work of a min- 
SONNE oo ek sea eee. Ve seas 5,046 81.0 

Mathematics (168 calculus, 42 graphics, 

Ge Rs cocreac had cankoseethentes 478 aed 
Properties of materials, mechanical 

and structural engineering ........... 350 5.6 
PORNO... «vadece aus cuek deenhaasebecba 174 2.8 
Electrical engineering................... 182 2.9 
Total, relating to general theory and in- 

cidental features of mining practice.. 1,184 190 

Grand total of course.................. 6,230 100.0 


The classification of the separate items is neces- 
sarily i, matter of opinion, more or less, and neces- 
sarily somewhat arbitrary. For example, electri- 
cal engineering is coming to have a far more 
‘direct and immediate” relation to the practical 
work of the mining engineer than geological studies, 
and it is probable that the proportion of the time 
allotted to electricity will soon be much greater 
than above in this and all other schools. But 
whether anyone likes the classification or not, or 
likes the apportionment of time or not, there it is 
for anyone concerned to deduce for himself exactly 
what the college has to offer him and what he may 
expect to bring away fromit. It is evident at 
once, for example, that the course is strictly utili- 
tarian and in that sense one-sided. There is no 
time wasted on ‘‘the humanities” or belles lettres. 
The came is true of most of our high grade techni- 
cal schools, and very naturally. Whether this is 
in the end for the best good of the students, even 
as respects mere material success, we must confess 
we have our doubts. 





WHETHER or not it be possible to usefully test 
cement by the quick process of microscopic exam- 
ination is a subject which is at least worthy of 


consideration, and certainly a record of micro. 
scopic tests of a series of cement which have like- 
wise been very exhaustively tested by the ordinary 
process, has especial interest. It appears to us 
reasonable that the microscope should at least 
afford a useful and ready check upon certain 
classes of defects which afflict cement, like under 
or over burning or lack of homogeneousness. We 
therefore publish in this issue two papers, both re- 
lating to careful tests of the same brands of ce- 
ment, in the one case by the old and well tried 
process of making and breaking briquettes, and in 
the other by the quicker process of the microscope. 
The two together will enable any one who chooses 
carefully to compare the two, and in that way 
obtain a much clearer idea of the possibilities of 
the microscopic test than would be otherwise 
possible. 

It is also worthy of note that these two 
papers are both examples of careful and ex- 
cellent under-graduate work, as will appear in 
another issue. All three of these papers ap- 
peared in the same issue of The Transit, the 
University of Iowa journal, and give strong evi- 
dence of good work done in the classes of that in- 
stitution, as the latter are stillsmall. We may 
add that the publications of a number of the other 
engineering schools are steadily rising in value 
and are now among our most valued exchanges. 
We frequently find in them papers of great merit 
relating to experimental or other investigations 
which have been carried on by undergraduates; 
affording strong evidence that the instruction 
offered in our leading engineering schools, and 
some of the smaller ones as well, is steadily im- 
proving and is now of a high grade. 





THE comparative inefficiency and extravagance 
of our city administration is so old and trite a eub- 
ject of complaint that it seems almost superfluous 
to call attention to any new evidences of it, and 
yet the details given in another column, of the 
way in which European cities manage their street 
railways, are in such striking contrast to our ‘ go 
as you please” ways in regard to street railways, 
that we cannot refrain from calling especial atten- 
tion tothem. Speaking in the large, and ignoring 
a very few exceptions, there are these radical dif- 
ferences between American and European street 
railway practice, in all of which the public interests 
are more carefully guarded there than here : 

In the first place, with a few minor exceptions, no 
public vehicles whatever in Europe are allowed to 
carry more passengers than they can seat. As a 
consequence, a sufficient number of vehicles are 
always provided, even on lines of extremely heavy 
traffic. Here, there is no such restriction, and as 
a consequence even our lines of thin traffic show 
unblushing effrontery in running only cars enough 
to carry the passengers standing. This practice is 
so nearly universal that most Americans have be- 
come reconciled to it as a necessary evil, whereas, 
in fact, in most if not all cases, it is merely due 
to an utter lack of public checks upon private greed. 

Secondly, all European street railways are com. 
pelled to use a rail which does not injure the street 
for the use of ordinary vehicles. Here it is notorious 
that most of our street railways have been per- 
mitted to choose and lay down a rail expressly 
designed to make the street as uncomfortable as 
possible for vehicles, and only recently has there 
been any discoverable tendency to abatement of 
this nuisance. 

Thirdly, nearly all European street railway 
companies make much heavier payments to cities 
in return for their privileges than are customary 
here, while yet they charge lower average fares 
and are held up to a higher standard in regard to 
the maintenance of pavements and other matters 
of that nature. And yet the European street rail- 
way systems are generally of great extent, and 
almost invariably return handsome profits. 

















‘O ‘Q13ZIZDNIYdDS “OD ATNSYW 'S 'O BHL ‘Y3T108 AVOYH WV31S AIZBIZDNI¥dS BHI 








“L681 ‘LZ HBBWZAON ‘SM3N ONIUZSNIONS OL LNSW3%ddN 


mee pnerynen ae A A NAR eS et ee 


a AA 9 RES SO EET OE Bi Ot 


wees 





/ 


SUPPLEMENT TO ENGINEERING NEWS, NOV. 21, 1891. 


aaa 
dye 


reas a) gt Ne 
) iets oF 3 SS ee 
Fate? > <1 
Se" we gate 
Ae we tN ; Se tt On 


aes 


UTICA BLACK BALL (DRY.) 12, UTICA BLACK BALL (SET.) 


MICROSCOPIC TESTS OF CEMENT. 
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OF CEMENT. MADE BY MR. ALDEN H. BROWN, UNIVERSITY OF IOWA. 
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Labor Cost of Iron Output at Home and 
Abroad. 





Part 2 of the report of Commissiener 9f Labor 
CARROLL D. WRIGHT contains some exceedingly 
interesting and valuable records, more fully de- 
scribed in another column, showing for every class 
of labor separately, and for the average or total of 
all labor, the earnings per hour of all the work- 
men on the payroll of the several establishments 
and the output in tons per hour. These statistics 
are made up from actual copies of a year’s pay- 
rolls of 99 @ifferent establishments, which in 
respect to trade and location were divided as 


ws: 

— Muck Steel Steel 
Pigiron Iron bar ingot rail Total. 
furnaces. ore. mills. mills. mills. 


Nerthecn Sayyie® et | ee ee ae 1u 
Continent of Europe .. 5 its 1 3 5 14 
Great Britain........... 7 3 2 1 3 

Patad..cccveccccccceces 84 ll 22 12 8 137 


The 99 establishments whose payrolls were copied 
represent 137 different establishments in the above 
list, some 89 of them (one of which we omit as 
recently established) appearing twice in the list. 

For some reason which we do not clearly under- 
stand, perhaps the fact that in a very large per- 
centage of the establishments there were certain 
small amounts of labor on piece work and the like 
which had to be estimated in hours before the 
average wages and average output per hour could 
be determined, the commissioner neglects to make 
a general tabulation, such as we give below, show- 
ing the averages for each country in each of the 
five different departments of the iron industry ex- 


TABLE SHOWING THE COMPARATIVE EFFICIENCY OF 
LABOR IN THE LEADING LRON ‘) RADES, IN THE NORTH- 
EKN U.S., SOUTHERN U.&., GREAT BRITAIN AND THE 
CONTINENT : 

{[Deduced from the information given as to separate 
works in Table X VIII of Report of CARROLL D. Wricat, 
Commissioner of Labor, Part 2.] 

Nore.—The first two columns learnings per hour and 
product per hour) are deduced by the mere addition and 
averaging of similar figures for the separate works as 

ven in the report. The last column ‘Jabor cost per ton) 

3 deduced directly from the first two columns by simple 

division. It gives the total cost per ton for all labor on the 

payroll, including foremen and time-keepers, but not in- 





























clu book-keepers, office staff and managers, 
PIG IRON, 
| Aver- Aver- | Conseguent labor 
iw e| .28e age | cost per ton in— 
— earn- | prod- | aaa 
aved ings, uct, i 
| “iets, r ns | ours 
hour. per hr. Money. | ‘time. 
nia ite oe Bi ee i iia! sa 
. * | 13 57* | 0778" | $1.83" | 12.85" 
NorthernU.S{} | 14.20 | 1004 | Lat | | 9:98 
3 | 11.03 | .0809 138 | 12.50 
Southern U.S{) 4g /ing2 | 10805 | 1.43 | 12l42 
Continent ..... | 5 | 5.14 | 0008 | 0.68 | 12.44 
Great Britain. .| 3 | 8.27 | .1120 0.74 | 8.9 
| Shiai 
| IRON ORE. 
I al lc rl 
Untied States: 11" | 13.30% | 1599" | 90.92 | 7.35 
I 
j MUCK BAR IRON. 
| 3* | 22.03" | osor« | gz2e* | 29 93° 
United States {_ 15 | 23:12 | .0328 7.05 | 30.99 
Continent......, 1 | 6.80 | .0890 1.74 | 25.64 
Great Britain..| 3 | 11.93 | .0353 3.37 | 28.33 
| i | i ues 
STEEL INGOTS. 
; 
alan States... > | 16.99| .1021| $1.66 | 9.79 
a _ ctpeee | 3 583 | .0817| 0.71 | 12.24 
ee 2 | 15.65 | .06s7| 2.48 | 15.70 
j STEEL RAILS. 
* | 
Unized States..| 2 17.90 | .1225| $0.68 8.16 
Continent...... 5 7.00 | .0368 0.53 27.17 
Great Britain 1* | 12.10*) .0820") 1.48" | 12.20" 








amined. We have made the necessary computa- 
tions to give these averages, however, and they 
are shown in the foregoing table. 

In this table we give in separate lines the aver- 
age for the works which could be computed ex- 
actly, and the average for those for which the time 
for certain classes of piecework, etc., had to be 
estimated. It will be seen that in the main they 
correspond fairly well, and we see no reason to 
question that the table as a whole may be accepted 
as accurate, and certainly as far more accurate 
than any similar table of equally wide range here- 
tofore compiled. As we have said, the details 
down to the last degree of minuteness desired are 
to be found in the report itself. We pass these by 
and merely give the averages and general result. 

In regard to wages, the average earnings per 
hour of every person borne on the payroll, deduced 
by dividing the total number of hours worked by 
the total amount of the payroll, may be tabulated 
as follows : 


Average earn- Pig 
iron Muck Steel 


ings in cents Pig iron 
per hour furnaces. ore bar in- Steel 
in an oa mines. o— gots. rails. 
Tri : 3. 08+ ‘ 22. - 
United States{ 1f'39 igo, 1-30 {BS} 16.99 17.90 
Continent. ... 5.4 6.80 5.83 7.00 
Great Britain. 8.27 11.93 15.55 12.10 
RATIo (Continental = 1.00): 
United States 2.75 2.30 ; 3.37 2.92 2.56 
Continent..... 1.00 1.00 1.00 1.00 
Great Britain. 1 6) 1.75 2.65 1.73 
Ratio U.S. to 
British 1.82 1.52 1.92 1.10 1.48 


it will be seen that the wages here range from 
24 to 3 times those of the continent, while British 
wages range a little less than 13 times. The ratio 
of American to British wages is about as 14 to 1. 
As the proportion of skilled to unskilled labor is 
likely to be about the same in home and foreign 
works of a similar class, these ratios ought to give 
a very fair idea of the real difference in average 
wages, abetter one, perhaps, than if it were at- 
tempted to compare the several classes of labor to- 
gether independently. The difference is very con- 
siderable, but the following similar table will show 
that the difference in output is also very consider- 
able : 


Average out- 
put in Pig iron Iron Muck 
tons per hour furnaces. ore bar Steel Steel 
in a So. mines. —_ ingots. rails. 

' .0778 .0800 + .0307 ‘ 
United States{ “Thy “oa0s } 1599 | “favs } 102k 1225 
Continent..... SEE i Macnee .0390 0817 .0368 
Great Britain. 1120 hha .08.3  .0637 .0820 

Ratio (Continent = 1.00): 
United States 1.25—1.00...... 0.82 1.25 3.42 
Continent. .... Bae.  nehee 1.00 1.00 1.00 
Great Britain. Bo deeke 0.91 0.78 2.29 


The most salient feature of this table is the enor- 
mously greater effectiveness of American labor in 
the steel industry, and especially in makiag steel 
rails. This superiority is not maintained in the 
pig iron industry, in part for obvious reasons. We 
average but little better than the Continent and 
not quite so well as Great Britain. 

The total labor cost per ton in money and in 
hours of time can be studied sufficiently well in 
the last two columns of the main table above with- 
out making any retabulation. The total direct 
labor cost of a ton of finished product may be easily 
deduced from the main table by mere addition, but 
such addition will omit the cost of coal and of 
labor for getting it, of transportation of both coal 
and ore, of management, of capital invested and 
profit; of material and labor for repairs to build- 
ings and plant (except as 1epresented in the totals 
of the regular pay rolls), and of a number of other 
items, besides the considerable one of wastage. A 
ton of pigiron, of course, will not make a ton of 
rails, and still less a ton of ore a ton of pig. But 
after all allowances for these important facts are 
made, the aggregate cost of the labor which goes 
to make a ton of steel rails uppears to be surpris- 
ingly little, and less than most statements of the 
kind have heretofore shown it to be. We refrain 
from attempting any precise summary, as the 
necessary data are not before us, but the figures 
given are worth some study. 





The Mechanical Engineers’ Meeting. 


However much one may be disposed to regret it, 
it is becoming clear that there 
are to be four co-equal and co-ordinate engi- 
neering societies in 


increasingly 


this country, occupying 
each a quarter more or less of the entire field, 
rather than one single great society to which all 
others are appendages, as in England. At least, 
unless there is some marked change in present 
tendencies this is sure to be the case, for we may 
be said to have already three national societies of 
substantially equal membership and weight, the 
Civil, Mechanical and Mining societies, while the 
Electrical, though a younger and as yet much 
smaller society, occupies such a rapidly enlarging 
field that it may yet become the largest and most 
important of them all. 

On the other hand, in England the Institution of 
Civil Engineers has such a lead over all others that 
it seems likely ever to remain the society of all 
others to which engineers practicing in every de 
partment of *‘civil” as distinguished from mili- 
tary engiveering will wish to belong. Circum 
stances have somewhat favored the Institution in 
firmly establishing this broad interpretation of the 
word “civil” in the minds of its members. In 
America, it is all but universally given the nar 
rower signification which we need not define. and 
which makes it rather the antithesis of ‘‘ mechan 
ical,” ** mining” or *‘ electrical” engineering, than 
a broad, inclusive term which covers them all, as 
opposed to military engineering. 

Certainly the last meeting of the Mechanical 
Engineers has done much to bring that society 
abreast with its two leading rivals, both of which 
have heretofore largely exceeded it in numbers, 
and one of them in dues also. Dues are a crude 
test by which to judge the timber of which a so 
ciety is composed, but after all it is a natural and 
not inaccurate one. The society which courts 
members by charging low dues may be a useful 
educational institution, but its prestige will suffer. 
Membership in it will not be regarded as in 
any sense an indication of professional standing, 
and thus in the end the society may be weak 
ened. The Civil Engineers’ Society has hereto- 
fore charged the highest dues, and has undoubt 
edly gained a certain prestige therefrom as the 
leading society. This it can enjoy no longer. The 
Mechanicals’ yearly dues are now equally high 
($15 for full members), while the entrance fee, 
though not yet quite so high as the Civils’ ($20), 
has been advanced from $15 to $25, or to substan- 
tial equality, and it is significant that this was 
done by a practically unanimous vote of the mem- 
bership. The Mining Engineers, who have always 
frowned upon any policy of exclusiveness, charge 
only $10 for both entrance and annual fees. Natu- 
raliy, their growth and numbers are very great. 

Nevertheless, the American Society of Mechani- 
cal Engineers is shown by the late reports 
to be forging ahead rapidly in numbers also. 
The Mining society had by its last list of members 
(May, 1891) 2,134 members of all grades, against 
1,974 the year before, an increase of 160. The 
Civil Engineers enumerate in their last list (Aug. 
31, 1891) 1,436 members of all grades (1.138 being 
voting members) against 1,334 (1,068 voting mem- 
bers) the year before. an increase of 102. The 
Mechanical Engineers, by the report abstracted in 
another colums, show a membership of 1,443, or 
practically the same as the Civil Engineers, and 
their increase has been much more rapid, as the 
following figures of their membership on Jan. 11 of 
successive years will show, when contrasted with 
corresponding figures for the Civil Engineers : 
1880. 1881. 1882. 


188%. 1284. 1885, 

189 219 294 364 440 558 

1886. 1287. 1888. 1889, 13°0. 1891. 
605 7u4 Sot 875 1,049 12.2 

Bees WA Bs OS I oo io ooo bcs cede tipeccccssscl 1,413 


Whether the increase in dues just consummated 
will check this growth remains to be seen, but in 
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view of the unanimity shown in adupting that in- 
crease it is hardly likely that it will. 

Another circumstance, not yet generally known, 
points to this conclusion. So far as the relative 
number of college graduates can indicate it, 
mechanical engineering as a profession is rapidly 
forging ahead of ‘‘ civil” engineering (using that 
term in the accepted narrow sense) in numbers 
and importance. A few years ago the great 
majority of graduates from our technical schools 
graduated into civil engineering and the number 
of mechanical graduates was small, At the pre- 
sent time the two stand nearly neck and neck 
(the ‘‘mining” graduates being nowhere) 
but the mechanicals have been increasing 
in number so much more rapidly as to make it 
clear that their number will soon be far 
greater than the _ civils. These facts are 
shown in some elaborate statistics of our 
technical schools which we have lately col- 
lected and shall soon publish, and it is a fair in- 
ference that the field for mechanical engineers, 
like the number of graduates, is becoming larger 
than for ‘‘civils.” It has been so in England. 
It is natural that it should beso here. There isa 
limit to the field for engineers in the construction 
of public works. There must come a time (which 
has already come in England) when the demand 
for new works of that kind has been pretty well 
filled. There is absolutely no limit (at least none 
yet in sight) to the demand for improved ma- 
chinery and mechanical appliances. 

Fortunately for the Institution of Civil Engi- 
neers, the rapid advance to prominence of me- 
chanical engineering, and relative decadence of 
purely *‘civil” engineering, occurred while it was 
yet the only engineering society of any import- 
ance in England. It therefore gained decided and 
decisive ‘‘all-round” strength in all departments of 
engineering before any rival society had come 
into existence. Nor is it to be denied that 
its policy has been steadily and intelligently 
directed to this end from the first. Fortu- 
nately for the American Society of Mechanical 
Engineers, and unfortunately for the American 
Society of Civil Engineers, the latter society did 
not attempt to make this broad inclusive member- 
ship a feature of its policy ; on the contrary, the 
Am. Soc. M. E. society was formed chiefly by 
malcoutents within the Am, Soc. C. E., who found 
the latter inadequate for their needs, and who 
formed their own more specialized society while 
mechanical engineering as a scientific profession 
was yet young in this country, and while the 
older ‘*‘ civil” society was not yet great enough to 
have an irresistible attraction of gravitation. 

Perhaps it is better that it should be so. This is 
a larger country than England, and has even now 
many more practicing engineers. Each of our 
four leading societies will soon have 3,000 or more 
members, and that is as many perhaps as it is well 
to have in any one society. That the American 
Society of Mechanical Engineers is even now play- 
ing no minor part, but rather a leading part among 
the societies is becoming evident by many little 
signs. For example, their New York meeting this 
week was much more largely attended than any 
meeting of the Civil Engineers has ever been. 
We should say there were nearly twice as many 
members in attendance as have ever attended any 
of the * civil” meetings. Their new society house, 
though the most commodious in the city, was far 
too small for the meeting, and a large assembly 
hall was rented for one evening, and the Lenox 
Lyceum for another. The society house also 
serves as a local headquarters for many of the out- 
of-town members, to the great advantage of the 
society's revenue, as well as convenience of the 
membership, there being two floors of lodgings 
which are let to them. 


Another little device tending to make the meet- 
ings useful and popular was first used at this meet- 
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ing, we believe. The visits to various engineering 
works are always a hard matter to arrange so that 
members shall derive any profit from it. If they 
go in a body they stand in each other’s way; if 
they try to go separately they do not know their 
way about, and have only the standing of indi- 
vidual visitors. To obviate these difficulties, two 
separate afternoons at the late meeting were de- 
voted to individual excursions. Sixteen different 
numbered cards like the subjoined sample, which 
sufficiently explains itself, were placed in as many 
different boxes along the mantle-piece, and mem- 
bers were left to look them over and make their 
own selection. 


1 MORGAN AND QUINTARD IRON WORKS. 
AVENUE D AND EAST 9TH AND ILITH 8Ts. | 

Cross-town cars to Eighth Street to Avenue D, within | 
a block of each. Take any up and down-town line of! 
cars except the green line on Broadway, down to) 
Eighth Street. 

At Morgan Iron Works ask for JouHn C. Ka¥Fer. 

At Quintard Iron Works ask for Mr. PALMER or Mr. 
WILSON. | 


HAVE YOUR BADGE OR BUTTON WITH YOU, | 


This is plainly a good idea, and worthy of more 
general adoption. 


THE CELLULOSE CoMPANY, of Philadelphia, Mr. 
A. G. OSTHEIMER, President, is building works on 
the Schuytkillin that city for the manufacture of 
water-tight lining for war-sbips. This material, 
made of cocoanut husk fibre, is to be used on the 
cruiser Detroit, recently launched, and probably on 
all other war vessels buili by the government. The 
Detroit will require about 500 cu. ft. of the cellulose, 
says an exchange. 


STREET CAR HEATING BY ELECTRICITY is to be 
tried in Milwaukee, and a car is now being built for 
this purpose by the Milwaukee Street R. R. Co. 
According to the crude description given in the 
local press, electricity is to be used to heat a metal- 
lic plate running under the seats, protected by iron 
network. A Mr. CARPENTER, of St. Paul, is said to 
be the inventor of the system, but it is figured that 
the apparatus will cost $40 per car and use 2 E. HP, 
per trip in heating. 


THE ENGINEERING DEPARTMENT OF THE UNIVER- 
SITY OF PENNSYLVANIA is being increased by the 
erection of several new buildings.- Engineering 
Hall is to contain one Porter-Allen and one Straight- 


line engine of 50 HP. each and two compound West. . 


inghouse engines of 100 HP. There will also be four 
direct current dynamos with a capacity of 2,000 
lights, for the lighting of the near buildings and two 
alternating machines for buildings at a greater dis- 
tance. The hall will contain class rooms, large me- 
chanical and electrical laboratories, and drawing, 
blue-print and model rooms. There is to be a boiler 
house with 1,170 HP., distributed in Galloway, water 
tube, tubular and Harrison boilers, The engineering 
department will, with these additions, accommodate 
120 students. There are now 67 students. 


RAIN-MAKING EXPERIMENTS have been tried near 
Madras, India, says a London news item of Nov. 15, 
Dynamite was exploded on near hills at an altitude 
of 500 ft., and these are said to have produced 
‘‘smart showers over an area of four or five miles 
square.” It is also stated that the government will 
probably cause systematic tests to be made in the 
arrest of moisture-bearing clouds passing over to 
the sea. 


RAIN MAKING in Texas was a failure, we are at last 
officially informed by Mr. GEoRGE Epwarp CuRTISs, 
of the Smithsonian Institution, who was sent to 
Texas by Mr. B. E. FERNow, Chief of the Forestry 
Division of the Department of Agriculture. He was 
with Gen. DYRENFERTH’s party for three weeks 
and says that during that time ,% in. of rain 
fell, notwithstanding the extraordinary reports 
sent out to the press. Mr. Curtis was the me- 
teorologist of the party, and further says that 
in all the Texas experiments fewer balloons were 
exploded than in one afternoon in the prelimi- 
nary tests near Washington. This was due to the 
failure of the furnace for generating gas. The 
sticks of the kites were too weax to stand the 
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Texas winds, and they did not have men enough to 
handle them. The rackarock was all right, and one 
day when the clouds were near the earth the expio 
sion of a few charges brought down a few drops of 
rain. A slight shower followed, 16 hours after thy 
explosion of a preliminary and experimental charge 
of rackarock, and this shower was telegraphed over 
the country as a howling success. Dr. Curtis say. 
the explosion had “absolutely nothing to do wit} 
the rain,’ and Gen. DYRENFERTH so acknowledged 
it. There were slight showers ail over Texas that 
afternoon, hundreds of miles from the point of ex 
periment. He says the whole thing is ‘devoid of 
practical or commercial value.” 


THE NEW FAST TRAIN to Buffalo is already run 
ning overcrowded, it having been necessary this 
week to turn away several passengers because every 
seat was occupied. It is therefore under contempla 
tion to build some new and longer cars for this ser 
vice, it being deemed inexpedient to attempt to add 
a fifth car to the regular train. This result well 
illustrates the tendency of improvements in service 
to increase traffic, for the previously existing part 
of the traffic which now fills a four-car train was 
heretofore only that which was carried in the 
spare seats of the New York-Chicago limited. A 
brief computation will show that a train which has 
every seat in even three cars filled is earning a great 
dea] of money. 

THE QUESTION OF SEWAGE DISPOSAL is being con 
sidered by several cities in England, and among the 
latest. is Guildford, which proposes to borrow 
$175,000 for purposes of sewerage and sewage dis. 
posal works. The matter has been carefully consid 
ered by the Town Council for several years, and in 
1888 they appointed a committee which visited many 
places where sewage works were in operation, and 
reported that the sewage should be dealt with by 
the system of the International Water & Sewage 
Purification Co., which they saw in successful oper- 
ation at Acton. Under that system the sewage is 
first treated in precipitation tanks with ferozone to 
remove the solids, and is then passed through 
polarite beds, such as were ia successful use at 
Acton, Hendon and other places. These polarite 
beds had a remarkable effect in rapidly oxidizing 
the organic matter in solution, and analysis showed 
that this process produced a very pure effluent. 
Mr. C. N. LArLey and other engineers, several of 
whom recommended the International proces:, pre- 
pared plans for the scheme, and Mr. LAILey’s plans 
were finally selected and accordingly adopted by the 
Sanitary Authority. A large landowner having a 
residence near the proposed outfall works engaged 
Mr. BALDWIN LATHAM to consider whether the 
purification works as recommended were likely to 
cause a nuisance, and it was renorted that he had 
no hesitation in saying that works of this character, 
if properly designed and carried out and attended 
to, could be made satisfactorily to deal with the 
sewage without the slightest nuisance arising even 
on the land itself. The late Sir Jos—EpH Baza-.- 
GETTE also reported in favor of the scheme. It is 
necessary to have the best system, because the efflu- 
ent will discharge into the River Wey and ultimately 
reach the Thames above the London water compa- 
nies’ intake. 


BREADSTUFF EXPORTS show the following re 
markable rate of increase over last year, and the 
shipments to supply the European deficiency have 
but fairly begun: 
Month of October 


4 mos. ending with October 
10 mos. - = oe 


1890. 1891. 
$8.343246 = $24,463,334 
36,997,473 = 101.158 156 
119,037,156 169,488,463 


LEAD POISONING, from the use of lead pipe in 
water supply, says the London Lancet, is one of the 
most important problems submitted to modern in- 
vestigators, and a sub-committee of the Sheffield 
Water Corporation is preparing a report upon this 
subject. Since March, 1890, the water supply of that 
city has been continuously treated with chalk for 
the purpose of preventing lead poisoning. They re- 
port that this treatment has removed the cause of 
complaint, and recommend its continuance. They 
are now studying the best apparatus or process for 
automatically adding the proper proportion of car- 
bonate of lime, in the form of chalk, to the water 
furnished for consumption. 
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CORRESPONDENCE. 


The Largest Dry Dock on the Lakes. 


Port Huron, Mich., Nov. 10, 1891. 
To THE Ep1rorR OF ENGINEERING NEWS : 

Sir: In the ENGINEERING News of Oct. 31 ] see the 
description of Detroit’s pew ary dock, and as it is called 
the largest on the lakes I would like to call attention to 
the dimensions of Dunford & Alverson’s new dry dock at 
Port Huron. The dock is now completed and has been in 
successful operation over a month. Length, 412 ft.; 
width at top, 95 ft.; width at floor, 55 ft.; depth of water 
on floor, 20 ft,.; on keel blocks 16 ft.; width of gate, 64 ft. 
The pumps have capacity toempty the dock in 9) min. 

F, F. RoGERs, 
City Engineer. 


The Fastest Train in the World. 
Johns Hopkins University, 
Ba.trmMorE, Md., Nov. 10, 1891 
To THE EprroR OF ENGINEERING NEWS: 

Sr: I seein your issuecf Oct, 3l the statement that the 
fastest regular train in the world is the New York Central 
express from New York to Buffalo, which has an average 
speed, including stops, of 50.72 miles. [Excluding stops, 
52.12 miles.—Ep.] I think this is a mistake, for there is an 
express in Germany, from Berlin to Hamburg, which 
makes the entire distance of 177.77 miles in three (3) hours, 
twenty-four (24) minutes. This is an average rate of speed, 
including stops, of 52.28 miles. Le 

{According to the only copy of the Continental 
Bradshaw we have at hand, which is for just a year 
ago, the fastest train between Bremen and Berlin 
made the run in 4 h, 10 m., the others taking 5:29; 
7:11; 7:18; 6:38 and 6:45 respectively, and the distance 
(which is usually given to 4{ mile) is given as 177 
miles only. This fractiona] difference of distance 
alone reduces the speed to 52.05 miles per hour. We 
presume our correspondent has grounds for his 
statement as to the present schedule, however, and if 
so, this train would appear to be the fastest in the 
world.—Ep. Ene. NEws.] 








Iron Range & Huron Bay Railroad Co.— 
Correciion. 


Detroit, Mich., Nov. 10, 1891. 
To THE Eprrok OF ENGINEERING NEws: 

Sir: 1 would like very much to know who furnished you 
the information relative to my alleged resignation as Chief 
Engineer of the Iron Range & Huron Bay R. R. Whoever 
furnished it manufactured the report out of the whole 
cloth, as I have neither resigned vor been discharged. My 
relations with the company are perfectly satisfactory, and 
I have no intention of resigning whatever. Fhe work on the 
road is in such a shape at present as not to require the pres 
ence of any of my corps, except Mr. MILLER, one of my as- 
sistants, who wil) remain north until spring. Owing to the 
closeness of money matters our company will not be able to 
lay any steel before next spring. Asa subscriber for your 
paper, I hope you will at once correct the statement made 
in your last issue. Yours truly, M110 Davis, 

Chief Engineer I. R. & H. B. R. R. Co. 


(The statement has appeared in a large number of 


Michigan papers, from which it was clipped for our 
news columné.--Ep. ENG. NEws.] 





Sharp Curves in Yards. 
St. Louis, Mo., Nov. 14, 1891. 
To THE EDITOR OF ENGINEERING NEWS: 

Str: Referring to the inquiry of ‘‘ Engineer” as to prac- 
ticability of curves of 100 ft. radius in yard work, there 
is no difficulty in operating such curves with ordinary 
yard engines. In rear of the roundhouse at Third and 
Wood Sts, Cincinnati, the C., C., C. & St. L. (Big Four) 
Ry. has two curves of 70 ft. radius, around which cars 
pass without difficulty, and which is readily traversed by 
a“ pony” engine of 7 ft. 6 ins. wheel base. The water 
hose connections between engine and tender were placed 
under center, and the shackle bar was slightly lengthened 
to prevent corner of engine caband tender from jamming. 
The links between cars are replaced by bars with pin 
holes about 12 ins. apart to prevent corners of car strik- 
ing. With these slight changes there is no difficulty in 
running cars and engine around these curves. The gage 
is 4 ft. 84 ins. and is spread 1% ins. on these curves. 

L understand the “Pan Handle” has several curves of 
9 ft. radiusin their Smith St. yards, Cincinnati, which 
are readily traversed by switching engines with 6drivers. 

SHARP CURVES 


Progress in the Tir Plate Industry. 


CINCINNATI, O., Nov. 9, 1891. 
To THe Epitor o¥ ENGINEERING News : 

Sin: We beg to trespass. on your patience with the in- 
closed slip. You will understand that this is a business 
and not a political matter with the sheet iron industries 
of this country, If by 1893 we- do not produce one-third the 








amount of tin plate that is imported, the duty goes off this 
article, and neither our manufacturers, workmen nor the 
government itself will get the benefit of the business. 

In requesting you to publish at least an extract from 
this article, we assure you that our efforts are in the di- 
rection of helping to encourage and stimulate this in- 
dustry by example and precept, and not merely for adver 
tising purposes. We expect to be one of the concerns 
which will in the aggregate make by 1892 two-thirds as 
much tin plate as is imported. 

THE CINCINNATI CORRUGATING Co, 


(The inclosed slip contains details of a consider- 
able addition to the plant of the company and of the 
erection of a new building (size not stated) to con- 
tain the same.—Epb. Ene. NEws.] 


Cost of Masonry—A Creditable Record. 


TUSKALOosA, Ala., Nov. 10, 1891. 
lo THE EpIroR OF ENGINEERING NEWS. 

Sir: During the month of October, 1891, two gangs of 
masons, using two derricks, laid, on the north wall of 
Lock 2, Black Warrior River Improvement, Tuskaloosa, 
Ala., 1,563 cu. yds. of first class mansonry ata total cost 
for labor and fuel of $1,445.79, or 924% c. per cu. yd. This in- 
cluded the cost of all labor used in screening sand and 
gravel, mixing mortar and concrete, operating steam 
hoists, unloading materials at the wall and converting 
them into masonry ; also fuel for steam hoists. The cost 
may be itemized as follows : 


Foreman......... ROK c chin pute ieiaen sakes $90.00 
Pas cudccces 262 days of & brs. at $2.80......... 565.60 
Laborers... .... 35% «=O * e tbasts 42.15 
eee 270% “ © Bis sc esc Se 
= ... Se “ a =F 295.70 
Ses, cients 146%“ “ sent Toe 
i in eseng iia 83% * " —— se . =a 
Wee SN ON WINS dns dca k sn enve ass coevedes 42.00 
Fuel pis: wae 6 Ved ks 18 49 


$1,445.79 

Laborers were rated according to their capacity. 

The wall is 39u\¢ ft. long, 8 to 14 ft. wide, 21 to 36 ft. high, 
and built in courses of ashlar 18 to 24ins. thick. The 
front is pointed ; the back is rock face, and the interior is 
rubble laid in gravel concrete; about 50 per cent of the 
wall being cut stone,and the balance filling. The mansonry 
is first class inevery respect. The stone used isa fine 
quality of light biue sandstone quarried from falls in the 
bed of the river % mile above the lock, the water being 
turned from the quarry by a dam. 

During the same month of October 200 cu. yds. of 
backing, and 600 cu. yds. of dimension stone were quarried 
by the "Knox system” of blasting, at a total cost of 
$1,597.73. Allowing $1.00 per cu. yd, for the cost of back- 
ing, the dimension stone cost $2.33 per cu. yd.; 434 cu. yds. 
of stone, including 20 cu. yds, of coping, were cut during 
the month at a total cost of $2,965, or $6.83 per cu. yd. 

I consider the vost of laying the masonry as given above 
(92% cts. per cu. yd.) quite cheap, and think the amount of 
work done is lar.er than usual for the force employed. 

Can you or some of your correspondents tell me whether 
this would be considered cheap and rapid building in the 
Northern or Eastern States ? 

R. C. McCay, Jr. 

(It would appear from the above record that the 
total cost per cubic yard of this wall, with about 
half of it “‘cut stone” (which term cannot be used 
inthe ordinary sense, since the wall was 8 to 14 ft. 
thick), was about $6.00 per yard, excluding only cost 
of cement. This is certainly very low for really 
first class work, as we understand this to have been. 
Whether it can be paralleled in the North and East 
we leave for our readers to say.—Ep. ENG. News.] 





The Indianapolis Cattle Guard Tests. 


KALAMAZOO, Mich., Nov. 1, 1891. 
To THE EDITOR OF ENGINEERING NEWS: 

Str: In your issue of Oct. 24, you give an account of a 
test of cat'le guards at Indianapolis on Oct. 13. The writer 
is correct in his account of the test, but I think his ar- 
ticle leaves a wrong impression on the mind of the reader. 
The test simply demonstrated that cattle will (under cer- 
tain conditions) cross any guard that has been made. 
That fact is well known to all track men that have had 
charge of maintenance of way for any length of time, but 
in case of a pit guard the animal is liable to become fast- 
ened in the guard and cause a wreck, whereas*if it had 
been a surface guard the animal would have crossed the 
guard and could have been turned from the right of way 
by the track men, saving theanimal itself and the wreck 
also. 

Futhermore, in the construction of arailway the engi- 
neer will study and workto save small openings in the 
roadbed ; he will build expensive arch culverts; use large 
iron pipe or dig a long ditch in order to avoid an open 
bridge; but the momeni the track comes and the fences 
are built, two large holes are dug at every highway cross- 
ing for pit cattle guards, and in a settled country this hap- 
pers at least once in every niile, thus making a trap for 
cattle and an element of danger for the train in every 
mile of mad. 


We do not claim that surface cattle guards are a “sure 
cure” for all kinds of animals, but we do claim that they 
are as sure as the old pit, with noelement of danger to 
the cattle or train. I canno* express myself better than to 
quote from a private letter written by a gentleman now 
in charge of over 2,000 miles of road. He says: 


I consider that the service cattle guard is one of the 
reatest steps that have been made in railroading in the 
ast few years. Haif the openings on our line are af 

present pit cattle guards, ean in case of a derailed truck or 
wheel they are as liable tocause a serious accident as a 
much larger or deeper opening. Further, I consider that 
they are a dangerous appliance for keeping stock off the 
right of way as the stock is liable to be thrown into the pit 
and derail the train. We had a case of this kind only two 
or three months since which cost the company about $4,- 
000 and the lives of two of its employees. Another com- 
ny near here had a case only a few weeks ago that must 
save cost as much and thel feof one of its employces. 
The stock frequently falls into the pit when trying to P= 
from the highway tothe railroad mght of way. and in 
event of being struck by the train an accident is sure to 
follow. Our experience is that the pilots of the engine will 
throw stock off the track. but when stock is struck in the 
pit derailment is almost certain. 


In regard to the expense of the guard, the steel guard is 
the cheapest ir first cost and also in the expense of main 
tenance. Therefore the deduction is that all roads will in 
i few years adopt some style of surface cattle guard. 

FRANK C, Batcu, Secy. Bush Cattle Guard Co. 

| We fully agree with our correspondent’s position 
that a pit opening in the track is a great evil, an un 
ceasing source ofdanger (and as a rule of rough 
riding as well) which should be avoided even at 
some sacrifice of efficiency in turning stock; nor does 
it appear to us that the tests indicated any decided 
and material difference between the pit and surface 
guards in ability to turn stock under ordinary con 
ditions. Piling heaps of succulent corn stalks just 
beyond a cattle guard isa pretty severe test. Ex 
cept for its tediousness the truer test would be te 
pen the cattle in rot too small a pen, supply them 
sparingly with food and water, and then see how 
long it would be before mere restlessness and passa 
ble grazing would tempt them to try to pass the 
guards.—Ep. ENG. News. } 

Notes and Queries. 

B. H. L. asks whether side-wheel steamboats can be 

fitted with “feathering paddles,” and, if sc, how are they 


arranged? They are not used very extensively in this 
country, but are almost universal abroad, where the 
paddle wheels are apt to be much smaller than here. 


Drawings of the various devices can be found in almost 
any marine engineering treatise. 

D. B.O., of Tacoma, Wash., asks for data relating to 
the effect upon brickwork of immersion’ in sea-water for, 
say, 24 hours. As tothe effect of sea-water used in making 
cement mortar, a paper by Mr. M. I. Powers, of the 
University of lowa, is given in this issue, detailing the 
results of bis experiments. Other valuable experiments 
will be found set forth in the reports of the Chief of Engi 
neers, U. 8S. Army, of various dates, which can be readily 
secured. 


Influence of the Steam Jackets of the Paw- 
tucket Pumping Engine. 


Both the steam jacket and the Pawtueket pump 
ing engine have been pretty thoroughly discussed 
before the Americat Society of Mechanical Engi- 
neers; and all its members probably know now that 
the Pawtucket engine is one of the most efficient 
steam pumps in the world. As forthe jacket, the 
Pawtucket experiments seem to show that it uses 
about as much steam as it saves. Prof. DENTON, 
from his tests, reported at length in our issues of 
Dec. 28, 1889, ef seqg., concluded that the jacket 
* probably caused no loss,and may possibly have 
caused a saving not exceeding 3° of the total con- 
sumption.” Prof. Jacosus, after tests reported at 
the Cincinnati meeting of the Society in May, 1890, 
coneluded that the economy of the plant “is about 
1.7% in favor of using the flue reheater, and 2.5% in 
favor of using both jackets and flue reheater over 
that obtained when neither flue reheater nor jackets 
are used.” 

At Prof. DENTON’s request, Mr. Wm. Kent made 
a careful test of the engine last May, the re 
sult of which proves the practical correctness of the 
two former series of tests and the conclusions de- 
duced from them. We quote the following from 
Mr. Kent's paper read before the American Society 
of Mechanical Engineers at this week’s meeting 
summarizing his conclusions : 

Prof. Denton in his paper lays great stress an the 
errors of indicator diagrams and their measurement, so 


that he says the apparent saving of from 0.13 to 0.35 Ibe. 
of steam per HP. per hour is within the limit of error to 
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which the determination of indicated HP. and cut-offs is 
subjected, so that he will not admit more than that the 
jackets only possibly caused a saving. It seems to the 
writer, howe ver, that the variable errors in diagrams 
taken by several different indicators, and by different 
observers after proper corrections for known errors of the 
springs, should be expected to tend to balance each other, 
and thax although the actual error ofany single diagram 
may be 3%, yet if a series of diageams during a long test 
show an average result of from 0.13 to 0.35 lbs. saving, or 
from less than 1* to less than 3< in favor of the steam- 
jackets, that result, small as it is, should be accepted as 
highly probable rather than merely possible, until other 
results overthrow it. Prof. Jacopus’ tests, reported in 
his paper, also have the same tendency to show uniformly 
avery slight saving by the use of the jackets, and the 
tests now reported confirm the results both of Prof. 
Jacosus and Prof. DeENToNn. in showing that the jackets 
do give a saving, but that the saving is very slight, rang- 
ing from about 1 to less than 4*. . 

The tests above reported, however, do not lead to any 
more general conclusion than that jackets may be ex pect- 
ed to give this saving in a cross-compound Corliss engine 
of 10 HP., running at about 50 revolutions per minute, 
supplied with dry steam of 125 lbs. gage pressure, and 
cutting off at about one-quarter stroke in the bigh and 
one-third stroke inthe low pressure cylinder. Before this 
conclusion can be expanded to apply to other engines, 
there should be tests made with equal precaution: and 
refinements to those made with the Pawtucket engine, on 
such other engines, with different dimensions and differ - 
ent conditions, such as pressure of steam, moisture or 
superheat in the steam, speed of revolution, number of 
expansions in the two cylinders, &c. 

It is gratifying to be able to contirm the gencral results 
as to the economy of the Pawtucket engine which have 
been found by Profs. DENTON and JacoBus, as well as 
those that have been made by Mr. WALKER, the Engineer 
of the water-works. It is worthy of notice, also, that this 
engine, built nearly 15 years ago, has not yet been sur- 
passed in economy by any two cylinder compound engine, 
nor as a pumping engine has it yet been surpassed by any 
type of engine whatever. 


The Richmond & Danvilie Bridge Disaster. 


The accompanying engraving, prepared from a 
photograph, shows the condition of the wrecked 
bridge across the Dan River, on the Richmond & 
Danville R. R.. after the failure which occurred as 
the result of a collision on the bridge on Nov. 2. 
The view should have appeared in connection with 
the letter from Chief Engineer Bouton, given in 
our last issue, together with a note from Mr. 8. H. 
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engine was resting with one end on the débris and the 
other on the top of the pier on the right. This car was 
pulled away by the wrecking force a short time before 
the photo. was taken. Two empty coal cars went down 
in front of the engins. 

The following account of the occurrence appeared in 
the local paper. The accident was doubtless caused as 
stated, by the coal cars being thrown off the track by the 
engine of the rear train. They were thrown against the 
east side. as that side gave way first: 

Freight train No. 46, just in from Charlotte, stood ready 
to puli out for Richmond. There was a shifting train in 
front. The vestibule train from the north was a few 
minutes past due and both trains pulled out in a hurry in 
= to cross the bridge and clear the track for the vesti- 

ule. 

it was dark at the time, and when the engine of the 
train in the rear had passed on to the first span of the 
bridge it ran into a coal car which brought up the rear of 
the train in front, and knocked it off the track. The car 
broke loose from 1ts coupling and was thrown across the 
track. It was then jammed against the girders of the 
iron superstructure, carrying the girders away and caus- 
ing this entire span to colla and fall into the river be- 


low, a distance of 25 ft. Engine 564, the box car next 
bebind and 2 cval cars in front of it went down. 


As the train in front consisted of cars that were being 
shifted from the Danville to the North Danville yard 
there was no caboose attached. The freight trains on the 
Richmond & Danville R. R. are equipped with air brakes, 
consequently they should be under the coptrol of the 
engineman. 


Electric Power Distribution. 


At the meeting of the Iron & Steel Institute with 
the American Institute of Mining Engineers in New 
York City a year ago, Mr. H. C. SPAULDING, of Bos- 
ton, presented an interesting paper on the Applica. 
tion of Electric Power to Mining Machinery. (See 
Ene. News, Oct. 4, 1890.) The same gentleman read 
a paper at this week’s meeting of the American So- 
ciety of Mechanical Engineers, with the somewhat 
broader title of ‘* Electric Power Disttibution.” 

The long distance transmission of power by elec- 
tricity has made greatest progress in Switzerland, 
where water power is abundant and coal is very 
expensive. There are now over 200 electric power 
stations in that country utilizing water-power for 
operating lights and motors over extended areas. 
The high price of coal is leading to the rapid estab- 
lishment of similar plants in the Western.United 
States; the installations at Spokane Falls and Aspen 
being perhaps the most widely known examples. 

The author, however, confined bimselfin this paper 
chiefly to the “distribution” of electric power, and 


Wreck of Bridge over Dan River, Richmond & Danville R. R. 


LEA transmitting the photograph, in which he gives 
the following revised account of the occurrence, 
It will be seen that there is no material conflict as to 
the facts, which in no way imply any weakness in 
the briage. 


On the north side of the river (to the left in the view. 
looking at the picture) there is a trestle approach about 
600 ft. in length. Then comes the bridge proper. consist- 
ing or four spans, each 150 ft. long. On the south bank is 
a trestle approach about 75 ft. long; then a plate girder 
span of about 30 ft. across the tracks of the Atlantic & 
Wanville Ry. About 700 ft. sSuth of the bridge is the Dan- 
ville passenger depot ofthe R & D. R.R. 

The accident occurred between 5 and 6 A. M. The photo- 
graph was taken about 2 P. M. By this time the company 
had assembled several car loads of bridge timbers for 
building a temporary trestle and a force of 190 men 
who were clearing away the débris. The bridge is of the 
ordinary American type and was erected about 8 years 
ago by the Edgemoor Co. The box car next behind the 


his paper described various directions in which elec- 
tric power has been found advantageous. 

The first noted was the displacement of shafting 
and belting by the use of motors driving separate 
machines and groups of machines. Besides the ad- 
vantages in saving of power (the loss in transmis- 
sion and conversion being less than the friction of 
shafts and belts) the reduction of fire risks by the 
absence of belt towers and belt holes in the floor is 
pointed out. It is not advisable to run any but the 
largest tools by separate motors; but it will usually 
be found advisable to group the machines in systems 
requiring 10 HP. or more, and so arranged that the 
average of power required will not vary suddenly 
between wide limits. Such motors may be placed on 
the floor, requiring no special foundation, owing to 
their perfect balance ; or they may be connected di- 
rectly to the shafting. Ifthe latter plan be adopted, 
a light platform beneath the motor on which to 
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stand while inspecting and oiling is a great conven. 
lence. 

In one plant instanced by the author, more than 2) 
separate motors are operated at a distance of 200 to 
1,400 ft. from the central engine and dynamo. One 
of these motors of 15 HP. operates two 36-in. 
planers, two 32-in, planers, six 32-in. lathes, one 42 
in, lathe, one 48-in, chucking machine, four 5 {1 
Prentice radial drills, and a large double grinder. 

The author described what is now one of the most 
familiar applications of electricity, the driving of 
traveling cranes, and referred also to its use for 
passenger and freight elevators, and portable hoists 
for dock work, etc. The latter may be operated from 
lighting wires on the steamer or on shore, or from 
a special power circuit. Of electric elevators he 
said : 

The earlier applications of electricity to elevator ser 
vice were not specially successful, except for slow speeds, 
as it was not for some time considered feasible to start, 
stop and reverse the motor itself, thus imposing the dis. 
advantages inherent in ‘“‘open and crossed belt’ machines 
upon all electric elevator installaticns. 

The only practical method of using motors for high 
speed passenger work was for some time, therefore, in 
operating the pumps of hydraulic systems; but of late th: 
development of quick-controlling and reversing apparatus, 
with special types of motors, has made possible results 
fully equal in smoothness of operatiun to the best hy- 
draulic practice, while the running expense is usually con. 
siderably less. Designs are in use for a double-drum 
freight or slow passenger type of machine, in which the 
movements of the apparatus are controlled entirely by 
electric means, the armature shaft of the motor being run 
in either direction at will, and at any desired speed. 

An improved high-speed passenger machine is now in 
operation in a large business block in Boston, the control 
ling mechanism being entirely in the car and operating 
through flexible cables. Automatic brakes are provided 
which are thrown into operation by the shutting off of the 
current, while the usual safety devices against over-trav 
el and breakage are present, with others of a purely elec 
trical nature. 

For operating small motors about the tracks of a 
mill or large manufacturing plant, electricity offers 
many advantages and some motors are in use heavy 
enough to act as a yard shifter for freight cars. 

An objection sometimes offered to the adoption of 
electric apparatus is, that owing to the “ youth of 
the art” the types of machines now built and on the 
market will ina few years be obsolete, like a coat 
outgrown though not outworn, so that the necessary 
investment is an unwise one on the part of the pur 
chaser. This view seems to the author not fully 
warranted in the light of recent developments in 
electro-dynamics, since the efficiency of this class of 
machinery is now so high as to direct the ingenuity 
of electric engineers rather to the invention and im- 
provement of auxiliary apparatus for controlling, 
measuring, and protecting the currents produced, 
than tothe invention of new apparatus for their 
production. 

The most novel and interesting application of elec 
tricity mentioned by tbe author is its use in connec- 
tion with electro- magnets for hoisting purposes. He 
illustrated one case in which a load of 9,900 Ibs. was 
picked up by an elect romagnet weighing but 1,000 
Ibs., energized vy a current of 4.9 ampéres and 216 
volts pressure. ‘‘Such a device,” said he, ‘‘ may 
often be used to great advantage in handling pig 
iron, castings, boiler plates. &c., owing to the speed 
with which the operation of picking up and letting 
go may be accomplished. Asimple make and break 
switch answers for a controlling device, and may be 
located either on the magnet itself, or any desired 
peint. Bya simple device, the quantity of current, 
and proportional strength of the magnet, may be 
varied at will by the operator, so that in handling 
small pieces, such as bolts, rivets, fittings, &c., only 
the desired amount may be lifted.” 

This is a field for electricity, which is as yet prac- 
tically untouched. While for lifting very heavy 
weights some more secure fastening than the 
attractive power of a magnet will naturally be pre- 
ferred, for handling iron in small pieces, as suggested 
by the author, there seems to be promise of an eflic- 
ient substitute for hand labor. In the handling of 
iron ore, for example, from stock piles, which no 
power shovel will penetrate, or in taking it out from 
the hold of a steamer, the chance that an electro- 
magnet may greatly expedite and economize the 
work now done by an army of hand shovelers seems 
one well worth examination. 
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The Sewall Steam Hose Coupler. 





It does not take a very long memory to recall how 
in the early days of steam car heating difficulties 
almost without number were claimed to lie in the 
way of any general use of steam heat for railway 
cars. Many of these proved to be imaginary; but 
one Gifficulty which was long a real obstacle to the 
extension of steam heating was the want of a uni- 
form and satisfactory coupler between the cars. 

Fora long time the contest between hose and all- 
metal connections between the cars seemed a doubt- 
ful one; but the course of events seems to have 
pretty well settled that, for the present at least, the 
all-metal connection stands no chance in the com 
petition with hose. 

In our statistics of the progress of steam car heat- 
ing, published in our issue of June 7, 1890, it was 
shown that the Sewall coupler, which was first used 
on the Maine Central R. R. in 1887, wascoming into 
extensive use in New England and vicinity and on 





FIG. 1 


several prominent Western roads. Since that time 
its progress has been rapid, as we have from time 
to time noted; and the Consolidated Car. Heating 
Co., which controls it, informs us that it is now 
in use on && railways, controlling 8,922 passenger 
cars and having a total extent of 45,941 miles. 

Its makers claim it to be the original straight- 
port and “insulated” steam coupler, the passage 
for steam being practically straight, as seen in the 
sectional view, Fig. 3, and unobstructed by strainers, 
springs, diaphragms, gasket retainers, or acute 


places for wear; and is therefore claimed to be more 
durable than any other coupler, and always steam 
tight. 

It hangs below the air brake coupling, so that any 
drip cannot fall on that and freeze it tight. It 
couples easily and uncouples automatically. 

The standard measurements adopted for the ap- 
plication of the Sewall Coupler throughout the 
United States and Canada are as follows : 


Train-pipe to terminate on right-hand side as one looks 
out of the car and ata distance of 13 ins. from the buffer 
face. Termination of train-pipe to be aleo 12 ins: to the 
right of the center line of the car and 32 ins.from the top of 
rail. Hose to be 23ins long. Support chains, from cen 
ter plate to center of hook on standard passenger cars, to 
be 34 ine. long. Train-pipe to be of 1% ins. pipe, terminat- 
ingwith 14 in., standard thread, 45° ell. This to be screwed 


on train-pipe so as to point slightly toward center line of 
car. 


The careful observance of these standards has 
made possible the present wide interchange of 





Houston system which had been accepted by the 
Highways and-Tramways Committee of Leeds Town 
Council, 

The total length of tramway at present worked 
electrically is 54s miles, comprising 2 miles of double 


line on Roundbay Road, containing gradients of 


about 5°. for a distance of a mile and 1} 

miles of single line, with passing places, and 
having a_ gradient of 3.57 for % mile, 
There is a soft drawn copper wire, No. 0 
B. W. G. 0.34 in., laid between each pair of rails 


upon a coucrete bed, forming the return to the dy- 
namo terminals. This return wire is joined twice to 
each rail by short lengths cf No. 7 B. W. G. soft 
drawn copper wire. These lengths pass.through 
drilled holes in the web of the rails and are securely 
keyed in place by small channel pins.* 

The current is conveyed to to the overhead line 
and to the motors upon the cars by a No.0 B. W 


G. hard drawn copper “trolley wire.” This wire is 


supported over the center of the track by means of 





FIG. 2 


insulators attached to “span wires” exiending from 
standards placed on the curbing of the footpath 
The span wires are No. 5 B. W. G. galvanized steel 
wires securely fastened to insulators at the top of 
the standards. These are formed of three lengths of 
mild steel tubes, fitted into each other, and stand- 
ing 6 ft. in a concrete foundation. The height of the 
posts above the ground level is 21'¢ ft. The diame 
ter at the base is 6 ins. and atthe top4ins. There 
are three “‘ feeders” to the overhead line, carried on 
brackets placed on the standards 





FIG. 4 


angles. Condensation is obstructed by ‘‘ insulating” 
the hose nipple (or steam tube) by a dead air space, 
completely surrounding the steam tube within the 
coupler head. 

The accompanying cuts illustrate the coupler and 
show the simplicity of its construction. All the me- 
tallic parts are of malleable or wrought iron or steel. 

On the coupler head are placed a tooth and space 
in proper position (shown in H and /7 in Fig. 1) to 
serve the double purpose of a guide for the inter- 
locking devices when being coupled and also to re- 
tain the coupler heads in proper relation while un- 
coupling. The locking features are constructed upon 
carefully calculated epicycloidal curves, thereby 
drawing the gaskets together in a direct line after 
contact. The center line of pressure exactly co- 
incides with the center line through the locking de- 
vices, and hence gravity tightens the faces. That 
the coupler is absolutely automatic in uncoupling is 
due tothe curvature of the hose nipple (shown in 
Fig. 3), the center line of draft being brought above 
the center line of pressure as soon as the hose begins 
to approach a horizontal position. The gaskets are 
composed of peculiarly treated rubber, and have suf- 
ficient elasticity and strength to form a perfect and 
durable steam joint. The gasket istightly pressed 
upon the inner face of the coupler head by the hose 
nipple being force’ against it, and is held rigidly in 
place by studs and nuts (shown in Fig. 3). A new 
gasket is readily put in place when occasion requires. 

The parts of the Sewall coupler are but five—the 
coupler head, the nipple, the gasket, the studs and 
the nuts, It has no movable parts, and hence no 
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THE SEWALL COUPLER FOR STEAM CAR HEATING 


several thousand cars equipped with the Sewall 
coupler. 


The First Electric Tramway on the Over- 
head System in England. 





[FROM A LONDON CORRESPONDENT.) 


The inauguration which took place on Oct. 29 of 
the Roundhay Electric Tramway in Leeds was an 
event of considerable importance in the history of 
electric traction in the United Kingdom. The Board 
of Trade. by virtue of the electric lighting acts and 
their amendments, prohibits the erection of over- 
head wires ; but in special cases this regulation is 
relaxed, provided the consen: of the loca! authority 
is first given. The obtaining of the permission of 
the latter to the putting up of aerial wires is rather 
a difficult matter, and until last week the only two 
tramways operated from aerial conductors on the 
European continent were in Bremen and Halle, Ger- 
many, the Thomson-Houston system being used in 
the former town. [This statement is somewhat in 
error. There is at least one other overhead line in 
Europe on the north shore of Lake Geneva, bet ween 
Vevey and Chillon, which latter is a very successful 
line with one striking novelty, viz., that instead of 
a trolley, a short contact rod is used which slides in- 
side of a hollow pipe-shaped conductor slotted at 
the bottom. Jt seems to work very well.—Ep ] 
Now, however, England boasts of one line on this 
system. The line was leased to Mr. GRAFF BAKER 
on May 15 last for a period terminating Oct. 31, 1802, 
and for the purpose of installing the Thomson- 


The power station is 85 ft. by 36 ft. The boiler is 
of Babcock & Wilcox type of 192 HP. It is fitted 
with feed water heater, mechanical stoker. &c. 
Space is available for the erection of a second boiler 
if required. The engine room is divided from the 
boiler room by a brick partition wall, and contains a 
MacIntosh & Seymour single cylinder high speed 
engine belted to a Thomson-Houston dynamo of 80 
HP. The engine works at 100 Ibs. pressure and runs 
at 200 revolutions. The dynamo bas an output of 
206 ampéres at 300 volts. A second dynamvw of the 
same power is also installed. The switchboard, 
which is arranged on one side of the engine room, is 
fitted with two Thomson-Houston ammeters, two 
automatic circuit breakers, one Western volimeter, 
and the necessary switches, rheostats, &c. 

The car depot contains four tracks with accommo- 
dation for 12 cars. A pit, 30ft. by 40 ft., allows of 
inspection or cleaning of cars simultaneously. The 
present equipment consists of six cars of elegant 
design and finish, and were made by Messrs. John 
Stephenson & Co., Lim., of New York. They are 
each fitted with two single reduction Thomson- 
Houston motors of 15 HP. each, geared to either 
axle, The motors are series wound and coupled in 
parallel; they are suspended directly on the axle 
and geared with cut steel gearing. The ratio of re- 
duction in the speed is about 4% tol. The gears run 
in oil. The total weight of the fuily equipped car 
without passengers is 6 tons. The cars have no 
“imperial ” or upper deck, are built to carry 22 per- 
sons, and are lighted by 5 incandesvent lamps." The 
trolley bar is of the usual construction. The current 
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is conveyed by wires to the motors, through the 
wheels of the cars tothe rails and return wire to 
the dynamo at the generating station. The regula- 
tion of the current is effected by a rheostat placed 
under the control of the driver. 

On the day of inauguration, the Leeds municipal- 
ity, representatives of other local authorities, tram- 
way directors and others were conveyed over the 
whole length of the line in the six cars running 
simultaneously. The speed is 8 miles an hour. 
When starting on a gradient, a little sparking was 
noticeable both between the rails and the wheels, 
and between the trolley wheel and the trolley wire; 
but this is no disadvantage. The opening ceremony 
attracted many thousand people to see the running 


of the cars. : 


Anchoring Beams in Building Construction 


The Jast issue of The Franklin Institute Journal 
contains an illustrated description of the Goetz- 
Mitchell system of anchoring beams in building con. 
struction, and the committee on science and the 
arts, of the Institute, recommends the award 
of the John Scott Legacy Medal and Premium to 
the inventors, Messrs. MANSELL MITCHELL and 
HENRY A. GOETZ. 

The purpose of the invention is to-afforda safe 
anchorage to the ends of timber beams, and yet to 


The Goetz-Mitchell System of Anchoring Beams. 


prevent the tearing out of partition walls in case 
of the fall of the beam by reason of fire or failure of 
center supports. The older form of strap-iron 
bolted to the top of the beam and anchored in the 
wall by a T-end to the strap, failed as a support to 
the base of beam and inevitably tore out the wall 
when the beam failed. The cast iron wall plates 
used in factory construction in New England are a 
vast improvement upon this earlier practice, but the 
committee expresses the opinion that the Goetz- 
Mitchell system is ‘‘a decided improvement upon 
this again.” 

As shown in the cut used, the beam is either 
flared or rounded toward the lower inside bearing 
and is fitted into cast iron socketsand held there 
by a notch in the bottom of the beam and a corre- 
sponding flange in the casting. The fall of the beam 
from this inclosing box can exert no leverage on 
the wall to destroy or shatter it. The cut also shows 
pillar connections and the double floor, with tarred 
paper bet ween, now in use in factory construction. 


Irrigation in India: Its Value and Necessity. 


BY HERBERT M. WILSON, M. AM, SOC. C, E. 


In view of the interest which has recently devel- 
oped in the subject of irrigation in this country, it 
will be well to observe what benefits have been de- 
rived financially and otherwise from the irrigation 
works which have been in active operation in India 
during the past century, and alse to note what In- 
dian and English statesmen and engineers have to 
say on the subject of the extension of irrigation in 
that country. Because of the similarities of the 
climates and the conditions under which irrigation 
works are operated in America and India, some use- 
ful lessons may be drawn from these comparisons. 
The conditions of utilization of the waters in au- 
tumn irrigation in India, and in summer irrigation 
in the United States are quite similar, as the autumn 


crop in Indiais cultivated under circumstances al- 
most identical with those under which our ordinary 
summer crops are grown in the arid region. 

The Indian financier divides the irrigation works 
into two great classes, called major and minor works, 
Major works are generally those of more importance 
from an engineering point of view, and have been in 
some cases almost entirely constructed by the 
British Government, while the minor works are of 
smaller pretensions, and are in many cases modifica. 
tions or improvements of existing ancient irrigating 
systems. A portion of the major works which are 
constructed from capital provided out of the general 
revenues of India, are styled ‘“‘Protective Works,” 
while “Productive Works” are usually constructed 
from capital which has been provided from borrowed 
money, and it is expected that a sufficient profit will 
be realized from their operation to pay interest on 
the money borrowed for their construction. Many 
minor works are productive works. 

In general, protective works are constructed as a 
protection against famines, and they act in the ameli- 
oration of these in two ways: Firstly, they are con- 
structed during famine timesin order to give em- 
ployment to the people and thus furnish them 
money and food for their sustenance; and secondly, 
after their construction they are expected to furnish 


sufficient water for irrigation purposes to render : 


them a protection against 
future famines. The ma- 
jority of these famine pro- 
tective works consist of 
storage reservoirs con- 
structed in the more dry 
and arid portions of India. 
The reason of the success 
of the greater productive 
works of northern India is 
two-fold. Firstly, these 
works are constructed in 
a country similar to that 
of the western United 
States, so barren and de- 
void of water that nobody 
could live there or produce 
crops of any sort until 
canals had been construct- 
ed and water provided for 
purposes of irrigation. 
Accordingly, all those who 
immigrated to the neighborhood of these canals 
were at once compelled to use and pay 
for the water, otherwise they would have 
been unable to raise crops. It is owing to 
the fact that these works have been able to do their 
full duty, and that the total amourt of water fur- 
nished by them has been in constant demand, that 
these works have been interest-paying. On the con- 
trary, the protective works, which have usually 
proven financial failures, have been constructed in 
sections of the country where in ordinary years the 
precipitation has been sufficient to produce good 
crops, but where during oecasional years of drouth 
the crops suffer for lack of water, and it is then, only, 
that the irrigation works are called upon. Such 
works only being utilized occasionally, produce only 
moderate returns during occasional years. Were 
these works constructed in a region less inhabited 
and lacking sufficient precipitation to raise crops, 
they would, doubtless, then do constant duty, and it 
might reasonably be expected that they would be- 
come productive works. In some few cases, such as 
those of the Sidhnai Canal in the Punjab and the 
Betwa Canal and Reservoir System of the North- 
west, works which were originally constructed as 
protective works, have received such a constant de- 
mand for their waters that they are now produc- 
tive, returning moderate imterest on the capital 

outlay. 

Anywhere in our arid West where irrigation 
works may be constructed it is reasonabiy to be sup- 
posed, judging from analogy, that when a sufficient 
immigration may be induced to settle, these works 
will be constantly called upon to furnish all the 
water which they can provide and if properly 
and carefully planned and estimated for, should re- 
turn fair interest on the original outlay. It is only 
semi-humid regions such as western Kansas, Da- 
kota, Nebraska and Oklahoma that have been sub- 
ject to famines. These are frequently and constantly 
recurring during periods of afew years and are the 


results of the countryhaving been occupied by settlers 
during periods of fair rainfall when they expended 
time and money on the improvement of their homes. 
Following these good years came a season or two of 
minimum rainfall, when the crops were parched 
for lack of water. It is only because of the increased 
transportation facilities in our West and the exten 
sive charities undertaken by the Government and 
people that the settlers in that portion of our country 
have been saved from famine and death. It isin such 
regions as these in India that the Government has 
devoted the most time, attention and money to the 
construction of irrigation works asa means of pro. 
tection against such losses, and extensive and con. 
vincing arguments have been brought to prove that 
money expended in such protective works is money 
saved to the Government from the charity which 
must be bestowed, or losses which fall upon the 
people as a whole or individually. 

The low price paid to labor in India is the argu- 
ment generally used in America to prove that simi- 
lar profitable returns from irrigation enterprises in 
this country cannot necessarily be anticipated, as 
the cost of construction with us would be propor- 
tionately so much greater as to demand much higher 
return from the use of water in order to pay a cor 
responding rate of interest. It is not improbable 
that with the increased amount of work done by an 
American laborer as compared with that of a Hindoo 
coolie, and with the aid of our many mechanica\ 
operations, the discrepancy in cost is not so great. 
Moreover, returns derived from irrigation works in 
the two countries are more nearly equalized from 
the fact that we can impose a much higher tax for 
the use of water than it is possible to demand of the 
poor farmers in India where from two to five acres 
support a large family. The apparent low cost of 
Indian labor is at first glance against this argument. 
Women, children and men are engaged alike in the 
construction of all works. As common laborers 
women and children receive about 4 cents per day, 
and men from 8 to 10 cts. Skilled masons and 
machinists receive from 18 to 22 cts. per day, and 
carpenters and blacksmiths nearly the same. 


In the interior towns of the Bombay Presidency 
contract prices are about as follows: At the Bhat 
gur dam uncoursed rubble masonry costs $1.75 per 
cu. yd., while at Tansa dam it costs $2.50 per cu. yd. 
In the Northwest provinces earth excavation in deep 
canal cuts costs 6% cts. per cu. yd., while surface 
excavations costs 2}¢ cts. In the Punjab, according 
to the revenue reports, the water rate charged per 
acre irrigated ‘is from $.70 to $1.15. In Bombay ac 
cording to the revenue report of 1889, the water 
rate derived was $1.15 per acre irrigated and 
ranged from 35 cts. to $3.00, the latter figure being 
abnormal and paid for the irrigation of sugar cane 
crops which require an enormous amount of 
water in their cultivation. Against these prices in 
the central arid regions of America we are able to 
charge a revenue of from $1.50 to $3 per acre, which 
is equivalent for a duty of 80 acres per second-foot to 
from $120 to $240 per second foot utilized. In Cali- 
fornia and other portions of the country where 
water is scarce and the crops valuable the rate is 
usually many times higher than the above. In the 
Province of Sind in the Upper Indus Valley, includ. 
ing the southern Punjab, there is an enormous and 
thirsty waste of sandy desert where the annual pre- 
cipitation is always below 10 ins., even falling as 
low as 3 or 4 ins. There nothing can be grown 
without the aid of irrigation and the entire area 
which is under cultivation and the population sup- 
ported thereby are entirely dependent on irrigation. 
The works in that region are chiefly inundation canals 
with afew perennial canals mostly taken from the In- 
dus River. In the Sind alone are over 1,500,000 acres 
under cultivation and yielding an annua: revenue 
of about $1,600,000. In Bombay and the Northwest 
Provinces nearly double the population is now sus 
tained that was supported previous to the intro- 
duction of modern irrigation works. According to 
Col. Bairp SmirH the whole of the region irrigated 
by the Eastern Jumna Canal would have been de 
vastated by the famine of 1837-8 without the aid of 
the irrigation which that canal afforded. With its 
aid the population were comfortably supported, and 
the gross revenue derived from the use of the 
water was $2,445,000, of which the Government 
received as net yearly income $250,000, and this 
shortly after the completion of this work. In the 
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same years the united Eastern and Western Jumna 
canals were estimated to have saved property to the 
value of $10,000,000, and as a result of this showing 
the British Government shortly afterward began the 
construction of the great Ganges canal and other 
similar works. From the report of Major Baker, 
R. E., it appears from actual measurements made on 
the Western Jumna canal, in 1838, that the gross 
value of crops on land irrigated by that canal was 
$7,500,000, of which $750,000 was paid to the Govern- 
ment as land and water rent; the remainder aided 
to feed and support the inhabitants of 500 villages 
during a period of devastating famine. Without 
irrigation this land would during that drought have 
been totally unproductive. 

As an indication of the increased revenue derived 
from the use of water and the capability of the soil 
to pay that increase, it appears that in the Pres- 
idency of Madras the rate of assessment in the tank 
region is about $2.30 per acre on irrigated land 
against $.55 per acre on land not irrigated. It is 
difficult to show in a fully satisfactory manner what 
has been the actual result of the irrigation works of 
India as financial undertakings. The figures given 
convey little idea of the actual benefit to the coun- 
try at large and do not give the full revenue derived 
from the canals, as much of this is collected in- 
directly with the land revenue, that is the land tax 
which forms nearly half of the total revenue of the 
Indiaa Government. 

Another difficulty in reviewing the financial results 
of Indian irrigation works is found in the fact 
that, in several cases, capital shown by the Govern- 
ment accounts does not include the value of the old 
native works upon which the British undertakings 
were founded. Recognizing these difficulties, Major 
General D1icKENs presented to the select committee 
on public works a statement, of which the following 
is a summary, which was given as the nearest ap 
proximate to the truth that could be obtained. This 
statement was for the year 1875-76, only, and no 
allowance was made for the value of old native 
works, which General DicKENs stated did not ex- 
ceed $2,500,000. The total expenditure to date was 
$77,500,000; the total receipts were $6,150,000, and the 
working expenses were $2,000,000. This shows that 
the irrigation works of India taken altogether paid 
at that time a revenue direct and indirect of 544 7 to 
the state; this includes some works which were 
only partially in operation. General DICKENS anti- 
cipated that, when in full operation, they would 
eventually pay from 6 to7 %. 

As an indication of the time which must neces- 
sarily expire after acanal work is opened and be- 
fore it is doing its full duty and returning its full 
revenue, the Great Ganges Canal was 14 years in 
operation before it paid 4% on its simple capital, and 
Colonel CRoFTON, the late Inspector General of Irri- 
gation in India, appears to think that 10 years is by 
no means an unreasonable time to elapse after an 
irtigation work has been put in operation before it 
can pay interest on its cost. Gen. R. STRACHEY in 
1865 gave it as his opinion that it was not likely that 
5%, even would be realized in 10 years ona cap'tal 
stock on any but the smallest irrigation works, 
while Col. Barrp SmiTH took it for granted in re- 
porting on the proposed Soane Canal that the works 
would not be self-supporting for 16 years after they 
had been opened for irrigation. 

The following quotations are adopted in full from 
the raports of the select committee, appointed in 
i888 by the British Government to report on the 
measures of protection and prevention of famine, 
This report must bear great weight, owing to the 
high character of the members of the committee, 
both as engineers and men of experience in the con- 
struction and management of irrigation works and 
as statesmen of broad views, whose integrity can- 
not be doubted. This committee consisted of Gen. 
RICHARD STRACHEY, JAMEs CaIRD, H. S, CUNNING- 
HAM, H, E.Sotiivanand J. P. Peme. Their re- 
marks relative to the value of irrigation works 
were as follows: 

It is 
irrigation works aie eft valse, int suasone of averems 
rainfall they are of great service and a source of 
great wealth, giving certainty to all agricultural opera- 
tion increnetng he catiare per acre of the crops and 


euab! more descriptions of crops to be grown. 
The following instances may be quoted from the mass of 
commission : 


evidence before the s 
canals in the Pubjab up to the 
The total irri 
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rains raised on two works, the Westera Jumna and the 
Bari Doab canals was $14,400,000. It may without ex- 
aggeration be reckoned that one-half of these crops would 
have perished if unwatered or would not have been 
raised at all if the canals had been absent, so that in 
that one yearalone the wealth of the Punjab was increased 
by these two canals b , 200,000, an amount equal to about 
two-thirds the cost of the works, and but for the protec- 
tiontthey afforded the government would have lost heavily 
from the necessity of remitting revenue and otberwise 
providing for famine relief. The net revenue for the 
year in the Punjab was only $310,000, being about 516% on 
the capital outlay on works in operation, a result which 
obviously supplies a wholly inadequate test of their value 
to the country 

Up to the year 1878 the capital outlay on canals com- 
pleted in the Northwest provinces had been $21,800,000. 
The area irrigated that — was 1,461,000 acres, the value 
of the crops raised on which was estimated at $30,000,000. 
Half of the area irrigated was occupied by autunin crops 
which but for irrigation must have been wholly lost. and 
it muy be safely said that the wealth of these provinces 
was consequently increased by $15,0(0,000,s0 that three 
fourths of ths entire first cost of the works was thus re- 
paid to the country in that same year. The net revenue 
to the government from irrigaticn in these provinces was 
$1,550,000, or about 744% on the whole capital outlay of 
$28 750,000, of which about 36,250,000 was still unproduc- 
tive. 

The results of irrigation are not so favorable in Bengal 
and Behar as in the above two provinces, chiefly because 
irrigation is there less necessary since the rainfall is more 
abundant. There is sufficient evidence of its value in 
Madras. The three great deltaic systems of irrigation, 
the Godaveri, the Kistna and the Cauveri, yield direct re- 
turns of 8,8 and 31%, respectively, on the capital spent on 
them. During the year 1876-7,a year when every unirri 
gated district was importing a large part of the food of its 
population, the value of rice produced in the deltas of the 
Godaveri and Kistna rivers iscalculated at the prices then 
prevailing to have been not less than $25,000,000, The or- 
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dinary rental of land in northern 
by irrigation, while in ll 
the average rental rises from 46 cts. to $1.70 

r acre. In considering this question it should 

borne in mind that there are other causes of financial 
ill success of irrigation works—the one temporary, the 
other permanent. In the one case the works may fail to 
pay for atime because of the slowness with which the 
people adapt themselves to the new system of cultivation, 
a difficulty which arises in almost every new work or be- 
cause of errors in the details of the scheme which experi- 
ence detects and which are gradually remedied. In the 
other case the failure may be due to the inherent defects 
of the scheme and to the fact that the water costs more 
than itis worth. In the former case there may be reason 
to expect that the water will be eventually fully utilized 
and the deficit be converted into a surplus, though the 
accumulated excess charges during a series of years may 
amount to a large sum which receipts will only gradually 
wipe out. In the latter case, though there —! be room 
for improvement and economy in the distribution and use 


< the water, it may be impossible to ever realize a sur- 
plus. 


According to the same authorities the net income 
of the whole works in operation in British India 
was in the year, 1879-80, $5,830,000, which amounts 
within a very small fraction of 6% of the whole capi- 
tal, including about $16,250,000 spent on works not 
yet brought into operation. If this part of the out- 
lay be excluded the income is found to be more than 
7% on the capital actually utilized.* 

The following statement of the water rents de- 
rived from the use of the Western Jumna Canal in 
the Punjab between the years 1820 and 1850 will give 
a fair idea of the rapidity with which the income 
from the use of irrigation works increases. In 1820 
the water revenue was $420 per annum ; in 1830 it 
was $28,800 ; in 1840 it was $112,900. On the Eastern 
Jumna canals in the Northwest Provinces the 
water revenue was in 1830 $3,000 per annum. In 
1840 it wes $29,300 per annum, and in 1845 it was 
$48,200 per annum.t 

In 1888 the area of British India was 1,378,044 
square miles, exclusive of British Burmah; of this 
1,067,720 square miles was British territory, the re- 
mainder being included within native states under 
the British protectorate. The population of the 

*Report of the Indian Famine Commission, Part 2, 
London, 1860, 


t* Italian I 
1855, Vol. 1, 


India is doubled 
districts of Madras 
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British territory was 208,793,350 and of the native 
states 60,684,378, making the total population 269, 
477,728. The following table shows the area culti 
vated and irrigated in the various 
India during 1888. 


provinces of 


AREAS CULTIVATED AND IRRIGATED, 
Acres culti- Acres irri- 
vated. gated. 
Madras.. 25,186,000 6 234,000 
Bombay .. 27,056,000 2,418,000 
Northwest Provinces... 29,764,000 € 08.000 
Punjab : 22,790,000 6,091,000 
Gd sasG00. i 11,268,000 2 468,000 
Central Provinces. 14,984,000 516,000 
Others... scattering scattering 
Total. 144,006,000 24,926,000 


Of this area rice cultivation occupied 24,238,600 
acres; wheat, 19,886,600 acres; other food grains, 73,- 
992,400 acres; cotton, 9,042,300 acres; oil seeds, 7,209, - 
500 acres. The remainder being cultivated in tea, 
indigo, poppy, vegetables, &e. 


Compound Express Locomotive ; 
& Reading R. R. 


Philadelphia 


The Baldwin Locomotive Works, of Philadelphia, 
Pa., have an order for a compound express engine 
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for the Philadelphia & Reading R. R. It will be on 
the Vauciain four-cylinder compound system, 
already illustrated in ENGINEERING NEWws of May 
3, 1890, Sept. 6-13, 1890, and other issues. It has 
been applied already to a very large number of 
engines. The general arrangement of the engine is 
shown by the accompanying outline diagram. It has 
a two-wheel or Bissell leading truck, four driving 
wheels 6 ft. 6 ins. diameter, and a pair of small 
trailing wheels under the Wootten firebox. The 
leading dimensions and particulars of the engine 
are as follows: 


Cylinders, h. p..... ... 13x24 ins. 
* eS 6 as boo ne dEeewe 22x24 ins. 
Diam. of driving wheels....... ..... 6 ft. 6 ins, 
“truck wheeils........... a. §7ene 

el, RD li wa kcwacestantkcodsbe: an svuhetena na cabo 
Form of boiler... straight 


“ firebox.... snadond 
PPE PES escdcccccceccs « 


Wootten patent 
114x964 ios. 


I hve ccusescussarec 824 
os ite teh bik aia <s, - waions woe nese DDG ins, 
“ length tbvccdanawhtas Bk 10 ft. O ins 
Heating surface, tirebox and combustion chamber.... 
a 173.46 sq. ft 
sie - CUE ... akcateca 1,297.75 ° 
r total.... 1,435.21 
Pre ees 
EM tines vides ds cesvaatacsite 175 Ibs. per sq. in. 
Wheel- PEOUU so caves cei ‘ . 6 ft. 10 ins. 
_ rites cnddeoncke eos -33.10 
es  vinnents TES: bbim zatig ge 
Weight on driving wheels (about) 76,000 Ibs. 
= * leading truck = 19,000 “ 
“e “ trailing ic hgehee! sccaubteel 25,000 
ve SORE Gah kita on te pesecenseess 120,000 
= of tender, loaded (about)... eae ts 92,000 “ 
Tender truck wheels, diam.......................2 ft. 9ins. 
Capacity of tender, cnal............. ...5% tons. 
- ad ~ water..... 4,000 galls. 


Brake fitting... itiigt Westinghouse automatic. 


Test of a Puleometer. 


Every engineer is familiar with the fact that for 
many uses the steam vacuum pump has proved it- 
selfa most economical and efficient machine for 
raising water. Some of the manufacturers of this 
type of pump, however, are not content with this 
but claim their machines to be actually able to do 
more work per pound of coal consumed than an 
ordinary piston pump. Some of thc™ indeed, dis- 
play testimonials from users of th pumps sup- 
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porting this claim. Very few careful tests of this 
type of pump are recorded; and the paper by Prof. 
De Vo.son Woon, of Stevens Institute, read at 
this week’s meeting of the American Society of 
Mechanical Engineers is therefore of considerable 
interest. We print it practically in full as fol- 
lows: 


The pulsometer tested was one taken from the ordinary 
stock of machines of the Pulsometer Steam Pump Co., 
and known by them asthe “* New Pulsometer No.6.” It 
had a 3% in. suction pipe and discharge pipe, stood 49 ins. 
high and weighed 695 lbs. The object of the test was to 
determine the duty and efficiency as a lifting pump under 
varying conditions. It wasrun as nearly as could be 
under the actual conditions in practice in regard to throt- 
tling. The test was made at Stevens Institute, by C.G. 
ATWATER and CuHas. B. Hopes, for their thesis work 
for 1891. 

The suction and delivery pipes were each 4 ins. diam, 
Holes were drilled into the pipes just before entering and 
just after leaving the pump for attachments of pressure 
gages and insertion of mercury wells for determining the 
temperature. 

The return pipe for receiving the discharged water was 
of such construction as to avoid siphoning, The water 
was returned toa tank from which it passed through a 
meter to the large tank from which the water was origin- 
ally pumped. An even temperature was maintained in 
the large tank by admitting cold water and providing for 
an overflow of the surplus amount. 

The steam pipe wasl in. in diam., with a throttle 
placed about 2ft. from the pump. and pressure gages 
placed on both sides of the throttle, and a mercury well 
and thermometer placed beyond the throttle. Thus a 
definite knowledge of the steam was obtained. The wire 
drawing due to throttling caused superheating. 

The pounds of steam used were computed from the in- 
crease of temperature of the water in passing through the 
pump. We have: 


Lbs. of steam < loss of heat = lbs. of water © increase of 


temperature, 


from which the pounds of steam may be computed. The 
loss of heat in a pound of steam equals the total heat in a 
pound of saturated steam as found from ‘‘steam tables” 
for the given pressure, plus the heat of superheating, 
minus the temperature of the discharged water; or 


Lbs. water X increase of temp. 
H — 0.48t — T, 


This process neglects the weight of the steam condensed 
by the water, but the error in these tests does not exceed 
‘ of 1%. 

The work was computed by means of the pressure gages 
and the quantity of water as measured by the meter. The 
gages w.re3ft. apart vertically, and this amount was 
added to the head of the suction. This method deter- 
mined the work done by the pump, as it eliminated the 
effect of friction and losses due to bends, or, in short, any 
losses in and along the pipes. 

Tne efficiency is the ratio of the work done to the heat 
absorbed, both measured in foot-pounds. 


Test 1 gives: 


Average rise of temperature of water 
Average degrees of superheating 
Total heat of steam above 79.62° 
Water pumped, 

Heat absorbed, B. T. U 

Mech. equivalent of heat absorbed, ft.-lbs. 1,412,169,047 
Steam used by temp. test, lbs........ ..... 1,617 
Height of lift, actual, ft 25 3 
Dynamic head by gage on lift, ft 

Height of suction, actual, ft 

Reading of vacuum gage on suction, ft... 

‘Total work as determined by gages, u..... 

Efficienty, vu +- heat absorbed 

Duty = foot-los per 10 lbs, steam 


The other three tests were conducted ‘in a similar man. 
ner. The results for the four tests are given in the fol. 
lowing table: 


Of the two tests having the highest lift (54.05 ft.), that 
was more efficient which had the smaller suction (12.26 
f*.), and this was also the most efficient of the four tests. 
But, on the other hand, the other two tests having the 
same lift (29.9 ft), that was the more efficient which had 
the greatér suction (19.67 ft.), 80 that no law in this regard 
was establishec. The pressures used, 19, 30, 43.8, 26.1, fol” 
low the order of magnitude of the total heads, but are 
not proportional thereto. No attempt was made to deter- 
mine what pressure would give the best efficiency for any 
particular head, and there is a field for experiment in this 
particular. Tbe pressure used was entrusted to a practi- 
cal runner, and he judged that when the pump was run- 
ning regularly and well, the pressure then existing was 
the proper one. It is peculiar that in the first test a pres. 
sure of 19 lbs. of steam shduld produce a greater number 
of strokes and pump over 50% more water than 23.1 Ibs, in 
the fourth experiment, the lift being the same. 


To put the results of these tests in units a little 
more familiar, let us suppose the evaporative duty 


Lbs. of steam 


in test 3, 22.4 Ibs. of coal, and in test 4, 20.6 Ibs. of 
coal were used per horse power hour. 

This, while of course a low duty compared with 
that of a piston pump, shows a great advance over 
the duty of pulsometers in use a score of years ago. 
In a paper by J. Foster Fiaae before the American 
Society of Civil Engineers in 1876, several experi- 
ments on a steam vacuum pump were recorded with 
results of from 39.78 to 53.06 lbs. of coal consumed 
per horse power per hour. The average of four 
tests was about 41 lbs. per horse power hour; and 
Mr. FLAGG concluded that “ with lifts similar to 
those tried in the experiments a consumption much 
less than 40 lbs. of coal to the horse power can hard- 
ly be expected.” The above test at Stevens Insti- 
tute, therefore, seems to show that a great improve- 
ment has been made in this class of pumping 
machinery. 


Africa and the European Powers. 


It is common knowledge that the current of civili- 
zation which has wrought such wonders in Europe, 
America, Australia and even Asia, has, until recent 
years, left the great tropical continent of Africa 
practically untouched. It is mainly within the past 
decade and still more prominently within the past 
seven years, or since the Berlin Conference of 
1884-5, that the attention of the civilized world 
has been strongly directed toward Africa as a 
field for profitable colonization and enterprise, 
and the last continent in which the nations of 
Europe will ever be able to scramble for the pos- 
session of territory. It is true that the continent 
has long been bordered by scattered and unprosper- 
ons colonies of Europeans, and that the temperate 
region south of the tropic of Capricorn was long 
ago occupied by English and Dutch emigrants; but 
the extension of European political influence into 
the remote interior has not been considered worth 
while until a recent date. 

Now, however, the African continent has been 
pretty thoroughly divided up; and the “sphere of 
influence” of each of the European powers have been 
quite accurately defined, in most cases by agreement 
bet ween the diplomatists of the nations interested. 
The country which should now desire to secure 
a slice of Africa will have to content itself with the 
unappropriated portion in the Sahara and Soudan, 
which is still to be had for the taking, but which is 
no very tempting possession, evenif its taking were 
an easy matter. 

After an extended and unavailing search for 
a correct map showing the manner in‘which Africa 
has been thus divided up among the various powers, 
we have compiled the accompanying one from the 
data contained in the ‘‘Statesman’s Year Book” for 
1891, designating the “ spheres of influence” of each 
nation by a special hatching. 

In the November number of Harper’s Magazine 
there was published a valuable paper by ARTHUR 
SItva WHITE, advocating the co-operation of the 
various European powers with each other in the ex- 
tension of the reign cf law and order in Africa. Mr. 
WHITE is Secretary to the Royal Scottish Geographi- 
cal Society and author of ‘‘The Development of 
Africa.” Mr. Waite argues that the chief motive 
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Strokes per minute 

Steam pressure in pipe before throttling 

Steam pressure in pipe after throttling 

Steam temp after throttling, ong Fabr 

Steam, amount of superheating, deg. Fahr.......... ‘i 
Steam, total heat above that of water, B. T. U 
Steam used as determined from temp., lbs 
Water pumped, lbs 

Water temp. before entering pemp. deg. Fahr.. 
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Water temp , rise of 
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Water, head by gage on suction . 
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Water, head bymeasure on lift 

Water, head by measure on suction ............. . 
Water, head by measure, total (h) 

Coefficient of frietion of plant (h) + (H) 

Total work as per gages 

Efficie»cy of pulsometer 

Efficiency of plant exclusive of boiler 

Efticiency of plant it that of boiler be 0.7 


for the establishment of European colonies and tho 
extension of European political influence in Africa 
is that it will pay a financial profit. The genera! 
knowledge of Africa has now reached such a stacy 
that a fair estimate of the comparative value of dif 

ferent sections to the nations controlling them ea), 
be made. The author proceeds then to make sue}, 
an estimate, the result of which is shown on the a, 

companying map, Fig. 2. 

The scheme on which the map is worked out is {, 
take into consideration so far as possible each e}e. 
ment affecting injuriously or benefically the valu. 
of the various sections to the European power con- 


000 


Fig. 1. Colonial Possessions and “ Spheres of In- 
fluence’’ of the European Powers in Africa. 


trolling it, assigning to each a certain numerical 
value as follows: 
Percentage 


of Aggre 
A, CLIMATIC PHENOMENA— gate Value. 


Temperature, 10; ee temperature and re- 
lative humidity, 5; absence of malaria, 5 ..... 20 


NATURAL COMMUNICATIONS 
NaTURAL RESOURCES— 


Animal (including elephants or ivory) and vege- 
table, 10; Mineral, 10 < 2» 


D. EXTERIOR TRADE AND COMMERCE-—- 
Chiefly volume of trade (exports and imports).... 10 
INDIGENOUS POLITICAL CONDITIONS— 


Religion or faith, 5; Native culture, 10; Relations 
with Europe, 5 ... a» 


FOREIGN POLITICAL CONDITIONS 


Character and extent of European domination or 
settlement, 10; Capacity for development of 
Kuropean institutions, 10 2 


Highest value = 100 


Of course the estimates obtained in this manner 
had to be considerably modified in applying them to 
special localities. The boundary lines on the map 
are in fact likened by the author to.contour lines, 
their approach to each other denoting an abrupt 
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of the boiler to be 8 lbs. of water per Ib. of coal; then 
in test No. 1 the pulsometer used 23%¢ Ibs. of coal 
per horse power per hour. In test 2, 18.5 lbs. of coal; 
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change from a valuable region to one difficult of 
colonization or control. It will be seen that the 
regions of highest value are those contiguous to the 
coast and to the great river highways leading to the 
interior, while the lowest valued areas are those re- 
mote from communication or over which climatic or 
political conditions are in the highest degree inimi- 
cal to their development. The high value of South 
Africa is due to its relatively healthy c:imate, its or- 
ganized political institutions, its strong base on the 
coast, and its rich natural resources. The low value 
of the Upper Nile region is of course due to its un- 
fortunate political condition. 

In the map as published in Harper's Magazine, 
no attempt was made to proportion the intensity of 
the shading to the relative values of the areas 
covered; and the areas of greatest and of least value 
were only distinguishable by a study of the hatch- 
ings. We have, therefore, redrawn the maps, cor- 
recting this error so evident to an engineer, and 
shading each area in proportion to its value. 

Taking the two maps in connection with each 
other, the showing is of the greatest interest. 
England has not only appropriated the largest area 
of any nation (with the exception of France), but has 
managed in almost every case to secure the areas of 
greatest present and prospective value. France has 
a somewhat larger slice, including its Madagascar 
possession ; but a great portion of it is included in 
the Sahara and Soudan, in districts whose climate 
and inhabitants are so hostile that the country is 
yet to be thoroughly explored. 

The little kingdom of Portugal has secured a very 
good share in the division, and its lands are very 
well located. Its neighbor, Spain, has practically 
nothing in comparison. The only large tract which 
it controls is the strip along the coast southwest of 
Morocco, and its dominion over this is a very nom- 
inal one. 

Germany has four considerable possessions in 
Africa, and while they are by no means com- 
parable in value with the British territory, they 
are fairly located. Italy has secured Abyssinia and 
considerable adjoining territory; some portions 
along the sea coast are of considerable value. The 
following table from the ‘‘ Statesman’s Year Book,” 
with our map, shows pretty well how Africa has 
been divided: 











Inhab. 
toa 
Area, Population. *q.mile. 
British Guinea...... ... 375,370 F832, 00) 60 
British So. Africa........ 988,520 3,794,000 4 
British E. Africa........ 1,097,367 13,015,000 12 
Total British, with 
islands, &c...... seve 2,462,436 39,836,600 16 
French Africa : 
po SE errr 184,500 3,820,000 4 | 
DORR ians b656i eedtexcds « 1, 000 1,120,000 0.7 
SPs ciniiiien thisaens 75,500 8,800,000 18 
French Congo............ 220,000 2,500,000 u 
Madagascar.............. 228, 3,520,000 16 
Total (including islands, ae 
il ckcheseteahens ess 2,783,950 22,013,000 ~ 
Portuguese Africa : 
pee yee 603,000 3,600,000 6 
Mozambique.... ....... 293.000 1,500,000 5 
Total (including islands, 3 
Gigs idieaa conse 909, 5,518,000 6 
Spanish Africa... ...... 246.757 000 2 
German Africa : 
Cameroons............... 2,600,000 0 
Southwest Africa....... 324,000 250,000 0.8 
CRN Si oh655 688i x 1,760,000 5 
Total (with Togoland) 831,000 5,110,000 ae 
talian Africa............ 315,100 5,370,000 17 
Congo State (Belgian)... 827,000 15,000,000 18 
2 Repatiies bs See teaes ao : bo A. 5 
eee © wees . . * 29 
Turkish (Egypt and Tri- 
ula spapsesmsnete ues _—_ Py 10 
P eee twee . 
Great 5 6636 * — 7 
Total Africa........... 11,514,300 127,000,000 ll 


The unappropiated region in Africa includes 
Morocco (219,000 sq. miles, 6,000,000 inhabitants), and 
Bornu, Kanem, Wadai and Bagirmi, Mohammedan 
States in Central Soudan, possessing some degree 
of civilization, enough at least to make their sub- 
jection by any European power by no means an easy 
task. Their total area is about 323,000 sq. miles, and 
their combined population is estimated at nearly 
10,000,000. Egyptian Soudan, which was under 
European domination until the revolt of the Mahdi 
and his followers in 1882, is also considered unap- 
propriated territory. It includes all the re- 
gion about the head waters of the Nile, with the 
Libyan desert to the west of the Nile valley. 

In considering the values of the lands in the inte- 





rior of Africa it should be remembered that knowl- 
edge of the interior is as yet too vague and imperfect 
to permit even an approximate estimate of their 
permanent value. At present actual European do- 
minion, except in the temperate climate of South 
Africa, must be confined to the coastal lands or such 
parts of the interior as are readily accessible by 
means of the great river highways. That co-opera- 
tion instead of competition should be the rule among 
the European powers in controlling their African 
possessions is Mr. WuITE’s chief claim. These great 
river highways should be internationalized. Every 
encouragement should be extended to chartered 
commercial companies, which under the strict super- 
vision of their own governments can carry on further 
explorations and develop the regions most valuable 
for civilized enterprise. 
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Webb Mountain.—This short railway from Marlboro, 
Mass., to granite quarries owned by Geo. D. Webb, bas 
been opened for traffic. The line is 7,500 ft. long, and has 
a maximum grade of 5. 


Bay of Quinte Ry, & Navigation Co.—This company 


has leased the Kingston, Napanee & Western Ry., and 
surveys are now being made for extensions from Tweed, 
Ont., north to the lumber and mining region, and from 
Harrowsmith, Ont., east to Sydenham, Ont., to tap the 


phosphate deposits in that section, 
eronto, Ont,, is Chief Engineer. 
Portland & Rumford Falls 


M. J. Butler, of Des 


About 4 of the grad 


‘ing has been completed on the extension to Rumford 


Falls, Me., 14 miles, and it is expected to have the re 
mainder finished this month. 

Pennsylvania,.—An ofticial of this company isreported 
as saying that work would probably begin on the exten 


sion of the Chestnut Hill Branch to the Trenton cut-off 
within one month. It is also announced that the cut-off 
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FIG. 2. THE COMPARATIVE VALUE OF AFRICAN LANDS FOR CIVILIZED DEVELOPMENT. 


Areas of highest resistance to the European domination in white. Areas of highest value to the European pewers in black. 


The two most pressing needs, however, are that 
the European powers should co-operate in suppress- 
ing the slave trade and the traffic in intoxicating 
liquors. Of these two evils the latter is the worst, 
since it is more far-reaching in its effects and destroys 
the possibilities of commerce in other products, 
driving the natives into a sodden barbarism and 
rapidly destroying them. 








CONSTRUCTION NEWS. 
RAILWAYS. 


EAST OF CHICAGO.—Existing Roads. 
Grayling, Twin Lakes &£ Northern.—The grading 
on this road from Grayling to Twin Lakes, Mich., 27.5 
miles, will be completed in about two weeks. Seven miles 
of track have been laid. 


itself will be opened for freight traffic between Glen Loch, 
Pa., and Morrisville, N. J., in about 30 days. 

Little Falls & Dolgevilie.—About 300 men are now at 
work on this New York line, and the force is being con- 
stantly increased. The grading is well advanced, being 
ready for the ties in some places. Contracts for the ties 
have been let, and they will soon be delivered. 

Boston & Maine.—Work is stated to have been com- 
menced at Middlesex Fells, Mase., on the Ine from that 
place to Stoneham. 

Midland (Indiana),.—Work on the branch from Sand 
Creek to Brazil, Ind., 20 miles, is being pushed by a large 
force of men and teams. The extension must be com- 
pleted by Jan. 1, 1892, in order to obtain the subsidy voted 
in its aid. 

New York, New Haven & Hartford.—This company 
is considering the construction of an extension from 
Wilhamsburg, Mass., to Shelburne Falls, a distance of 39 
miles. 
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Projects and Surveys. 


Blossburg Coal Co.—It ia stated that this company 
will build a railway 6 miles long between Landrus and 
Arnot, Tioga Co., Pa. 

Wheeling & Connellsville.—Frank J. Hearne, of 
Wheeling, W. Va., President, is reported as saying that 
this proposed road would certainly be built although 
work will not commence until next spring. The ruad 
will run from Wheeling. W. Va., to Connellsville, Pa., 7° 
miles, and will do principally a freight business. The 
organization of the company is fully complete. 

Reading, Lancaster & Baltimore.—This company, 
whose incorporation was noted in our issue of Nov. 7, pro- 
po ses to build a railway from Reading, Pa., to Perryvilie, 
Md., with a branch from Strasburg to Lancaster, Pa., a 
total distance of 52 miles. H.C. Lehman, Lancaster, P :., 
President. 

Sugar Run.—Itis stated that work has commenced 
on this 9-mile railway in McKean . o,, Pa., noted in our 
lastissue. W. J. Lewis, Coudersport, Pa., President. 

Southbridge, Sturbridge & Brookfield.—Arthur C. 
Moore, of Sturbridge, Mass., Chief Engineer, writes as 
follows: 

The preliminary surveys have been made for this pro- 
posed railway, and location will probably begin this 
winter. It is projected to run from Brookfield, Mass., on 
the Boston & Albany R. R., to Southbridge, Mass.. on the 
New York & New England R. R., a distance of 13 miles. 
The first 10 miles «f the work will be sand and gravel, and 
the remainder broken rock. The gradesand curves will 
be light, with the ae of the last two miles in South- 


bridge, where there will be curves varying frum 3° to 7°. 
There will be two 100 ft. bridges and one 80 ft. bridge. 


SOUTHERN.—Existing Roads. 


Georgia, Carolina & Northern,—This road is now in 
operation from Monroe, N. C., to Jug Tavern, Ga., about 
10 miles west of Athens, Ga., and 10 miles of urack have 
been laid from Jug Tavern west toward Atlanta, Ga. This 
leaves a gap of only 25 miles to be comp! eted. 

Owensboro, Falls of Rough & Green Kiver —The 
new owners of this railway have organized with the fol- 
lowing officers: President, M. O. Monarch ; Vice-Presi- 
dent, M. B. Mann, Belleville, Ind.; Secretary, S. M. 
Deane. It is intended to build an extension to Caney- 
ville, Ky., during the coming season. 

Darien Short Line.—The Manufacturers’ 
says: 

It is rumored that the Darien Short Line will pass into 
the control of its bondholders, who will extend the road. 


R. H. Walker, President, Darien, Ga., can give informa- 
tion. 


Atlantic Coast Line,—About 12 miles of the exten- 
sion from Greenville to Washington, N.C., 20 miles, have 
been graded. 

Silver Springs, Ocala & Gulf.—Tracklaying on the 
Homosassee-Brooksville line has reached Inverness, 
Citrus Co., Fla., south of Homosassee. 

Jacksonrille, St. Augustine & Halifax River .—The 
3-mile branch to San Mateo, Fla., has been graded, and 
tracklaying will begin at once. 

Florida Central & Peninsula.—Grading is nearly 
completed on the 7-mile line from Starks, Bradford Co., 
Fla., to a connection with the Georgia Southern & Florida 
R. R. at Sampson City. 

Louisville, St. Louis & Texas.—This company will 
probably build a3-mile branch to coal fields near Skill. 
man, Ky. 

Tennessee River, Asheville & Coosa.— Andrew John” 
son, of Chattanooga, Tenn., President, is reported az say. 
ing that by Dec. 1 between one and two thousand men 
would be at work on this line between Asheville, Ala., and 
the Coosa River, and that this section of the line would 
be completed by March 1, 1892. An effort is being made 
by the citizens of Anniston, Ala., to raise the bonus neces- 
sary to secure the extension from the Coosa River to that 
place. The company now has a line in operation from the 
Alabama Great Southern R. R. to Ashevilie. 

Roanoke & Southern.—Cecil B. Smith, of Rocky 
Mount, Va., Assistant Engineer, writes to correct the 
statement made under this heading inour last issue. Mr. 
Smith says: 

Contractors L. B. McCabe & Bro., of Baltimore, Md., 
with Manager E. P. H. Harrison and trestle builders, 
Messrs. Gaines & Mitten.in charge, have just erected, in 
35 woiking days, 960,000 F. B M. in seven trestles, situated 
12% miles south of Rocky Mount, Va., with an average 
force of 40 men, This tymber had been previously framed 
at Stoneville, N. C., and was shipped to the end of track 
and distributed by teams to the various trestles, which 
were uped within 3 miles of one another, The some- 
what largest of these trestles (called Giles Young) is 650 ft. 
long, 76 ft. high, built in 3 decks. For rapidity of erection 
and accuracy of designs and framing we feel that the 
above-named gentlemen and Mr. B. W. Butler, Resident 
Engineer, are entitled to all praise. The Mr. Grove re- 
ferred to was, I believe, one of the foremen employed on 
the erection of the Giles Young trestle. 

Tracklaying is in active progress on this division, and 


is within 7 or8 miles of Rocky Mount, both north and 
south, and expected to meet by . 10. 


In addition to the above Chief Engineer Andrew On- 
derdonk, Winston, N.C., writes that 44 miles of track 
have been laid on the line from Martinsville to Roanoke, 
Va., 61.5 miles; 18 from Roanoke south and 26 miles from 
Martinsville north. 

West Virginia Central & Pittsburg.—A press dis- 
patch from Baltimore, Md., says: 

The forthcoming annual report of this company will 


Record 
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show largely increased traffic and earnings and exten- 
sive improvements to the main line and its hes dur- 
ing the year. The officials of tne company say that the 
development of the mining and coking interests along 
the line during the year has exceeded expectations. The 
lumber trade is rapidly iporgasing. and many new mills 
have been si . In Tucker .. W. Va., the Beaver 
Creek Lumber Co. and the Black Water Boom & Lumber 
Co. have established large mills, and are turning out 100, - 
000 ft. of humber a day. At Coketon there are already more 
than 100 ovens in operation, producing over 600 tons of coke 
aday. During the month the road has been constructed 
to Beverly, Randolph Co., W. Va.,7 miles south of Elk- 
ins. One mile south of Elkins the construction of a rail- 
road northward has been begun, and will Icad to Pitts. 
burg. From Elkins to Bealington, Barbour Co., a dis- 
tance of 18 miles, the West Virginia Central will build a 
road. At Bealington a narrow gage road is met, which 
runs to Grafton, a distance of 42 miles, which is owned 
by the Baltimore & Ohio road. This is to be made a 
standard-gage road as speedily as ble. From there 
the Ba/timore & Obio has a to Morgantown, Monon- 
gahela Co. From there to Uniontown, Penn., there is a 
gap which the Baltimore & Ohio will fill, and this will 
furnish an entrance into Pittsburg. At Fairchance, a 
point on this gap, the Pennsylvania R. R. will be reached, 
thus affording another route into Pittsburg. No plans 
have been formed yet as to an extension southward, up 
Tygart’s Valley toward Huntersville, Pocahontas Co., to 
the Chesapeake & Obio R. R.. but that such an extension 
be come in the not-distant future seems altogether prob- 
able, 

Florida, Georgia & Carolinas Ry. & Transporta- 


tion Co,.—W. A. Gaines, of Mt. Carmel, 8. C., writes us 
as follows: 

This road is projected to run from Tampa, Fla., via 
Gainesville, Fla., Dupont and Washington, Ga., Abbe- 
villeand Greenville, 8. C., and Hendersonville, N. C., to 
Asheville, N. C.,a distance of about 600 miles. About 
one-fourth of the line is surveyed and graded, and work 
will probably be resumed about Jan. 1, 1892. The route 
is through a level country, affording light grades and 
curves. There wil] be no bridges of any size or other im- 

rtant works. About $1,250,000 local aid has already 

en raised, in addition to the 1ight of way, Contracts 
will probably be let about Jan. 1, 1892. 

Virginia.—Contracts are reported let for building a 
railway from Hot Springs to Warm Springs, Va., 5 miles. 
The contractors are: J.C. Carpenter and G. G. Gooch & 
Co. 

Projects and Surveys. 

Arcadia, Gulf Coast & Lak eland.—It is stated that 
contracts will soon be let for building this proposed 
Florida railway. Anthony Peters, of 88 Lincoln St., Bos- 
ton, Mass., is President. 

Sparks & Bayboro.—A railway ls projected from 
Sparks to Bayboro, Ga., by Beckwith & Rogers, of 
Sparks, Ga. 

New River Mineral Co,—It is stated that the company 
will probably bui'd a line of railway to its nfines at Ivan- 
hoe, Va. 

Gainesville & Sampson City.—A press dispatch says: 

The citizens of Gainesville have called a meeting for 
Nov. 18 to devise ways and means for building a line of 
road from here to mpson City, Fla., or some eligible 
point on the Georgia Southern & Florida R. R. 

Moss Point & Pascagoula,—A project is on foot to 
build a railway from Moss Point to Pascagoula, Miss., 
3% miles. E. Castaner, of Moss Point, Miss., is in- 
terested. 

Asheville & Weaverville Dummy.—Jas. R. Du Bois, 
Box 196, Asheville, N. C., Secretary, writes as follows: 


The surveys for this road will begin as soon as a suf- 
ficient amount of stock has been subscribed to justify it. 
The road will be 8 miles long, and will run from Asheville 
to Weaverville, N.C. The route will be through a moun- 
tainous country. but by following the streams an easy 
grade can be secured. There will be no bridges of im- 
oa Nearly all of the rignt of way has been prom- 

sed, and it is hoped to sezure sufficient local aid to build 
the line. The road will open up a good timber country, 
and lumber and tubacco will be the principal articles of 
freight. The road will connect with the lines of the Rich- 
mond & Danville R. R., and with the electric lines at 
Asheville. The company was chartered March 4, 1891. 
Jas. A. Reagan is President, and Col. Thad. Coleman is 
Chief Engineer; both of Weaverville, N. C. 

Gulf & Chicago .—It is stated that P. Keating,of Pitts- 
burgh, Pa., who has the contract for building this road 
from Cedar Point, Ala., to Tuscaloosa, Ga., will begin 


work at once. 
NORTHWEST .—Existing Roads, 
Burlington & Missouri River.—Construction has 
been begun upon an extension from Deadwood to Spear- 


fish, S. Dak., about 16 miles. Kilpatrick Bros. have the 
contract. 
Projects and Surveys. 

Illinois,—A press dispatch from Danville, Ill., says: 

There is a plan on foot to p-rallel the Chicago & Eastern 
Illinois Railroad between Chicago and Danville, also to 
extend the line south of Danville to the Toledo, St. Louis 
& Kansas City in order to form a St. Louis connection. 
The pro route is to run a few miles west of Danville 
to the Mission coal fields of the Consolidated Coal Co. of 
St. Louis, thence north by way of Kankakee, into Chicago. 
Josephus Co'lett, the Terre Haute, Ind., millionaire, is re- 
ported to be interested in the new road. 

Pueblo & Duluth.—A press dispatch from Neligh, 
Neb., the headquarters of this com: pany, says: 

President Hitchcock will be here to-morrow to begin 
the prepara’ work on the Fueblo & Duluth. The draft- 
ing. § fications and contracts will be prepared and 
work let so that building may be pe eo as soon as the 
frost is out of the ground in the sp ing. The necessary 
means are on hand to build and equi miles of the road 
from Sioux City, Ia. to Culbertson, Neb. 

Quincy, Keokuk & Chicago.—The surveys for this 
railway from Quincy to Niota, Ill., 50 miles, are nearly 
completed. 


Nov. 21, 1841. 


La Salle & Bureau County.—Plans have been com 
pleted for this railway which is projected to connect th; 
Illinois Central, the Chicago & Northwestern and the 
Chicago, Burlington & Quincy railways, at La Salle, Ind 

Marinette & Western.—Chartered in Wisconsin {0 
build a railway from Marinette, Wis., west, via Antigo 
and Merrill to Abbottsford, Wis. The preliminary sy; 
veys will begin at once. Among the incorporators are | 
F. Hancock, A. C. Merryman, and others, of Marineit« 
Wis. 

SOUTHWEST.—Existing Roads. 

Missouri Midland.—According to reports the s)} 
scriptions to the capital stock of this new corporation 
come in slowly. This is an attempt to reorganize the old 
Cleveland, St. Louis & Kansas City Ry. Co. and extend 
its line to Alton, below St. Charles, and to the Warren 
County line above St. Charlies, Mo. All of the local banx < 
are to be made agents of the projectors of the scheme, and 
are to be givena per cent. and the use of the money paid in 
until the requisite arrount has been raised. The banks 
are also expected to subscribe $10,000 apiece to the capita! 
stock. The distance from Alton to the other end of the 
line is about 70 miles, about 16 miles of which are already 
constructed. 


Projects and Surveys. 

Pan American.—_Wm. H. Baker, of Victoria, Tex. 
Chief Engireer, writes us that this road is projected to run 
from Victoria, Tex., via Refugis, Neuces, Anthony and 
Kingston, to Brownsville, Tex., a distance of 240 miles. 
The line has been located from Anthony to Brownsville, 
Tex., and the preliminary surveys have just been bezun 
from Victoria, Tex., south. The work will vary from 
6,000 cu. yds. to 10,000 cu. yds. per mile; maximum grade, 
1s, and maximum curve, 5°. 

Montagu Coal Mining Co.—This company propose s 
to build 3 miles of railway near Fort Worth, Tex. 

South Galveston & Gulf Shore.—The City Councils 
of Galveston, Tex., have granted franchises to this com- 
pany for its proposed railway from Galveston to South 
Galveston, Tex., 20 miles. M. F. Mott, of Galveston, Tex. 
is President. 


ROCKY MT. AND PACIFIC.—Existing Roads. 


Great Northern.—A press dispatch from Kalispell. 
Mont., says: 


The latest information received here regarding the Pa- 
cific extension of the Great. Northern railway is that the 
track aye have reached a point about 55 miles east of 
Kalispell, and are coming this way at the rate of a little 
overamileaday. The grading is all done, with the ex- 
ception of a few unfinished spots, which the contractors 
claim will be out of the way before the track reaches 
them. The bridge across the north fork of the Flathead 
River, 24 miles east of here, is being rapidly pushed to 
completion, and wlll be done in time to prevent delay of 
tracklaying. It is safe to say that the rails will reach 
Kalispell by Dec. 15. The only thing to fear is that winter 
weather may set in before that time. But this is not 
probable, as the winter rarely begins in this valley before 
Christmas. 


Southern Pacific.—The proposed branch to Redlands», 
Cal., will connect with the main line at Nehant Siding. 
near Mound City. Work has been commenced and it is 
expected to have the line completed in two months 

San Joaquin Valley.—The first section of this road 
from Fresno to Pullasky. Cal., 25 miles, will be opened 
for traffic on Nov. 25. 

Los Angeles Terminal,—This company’s line between 
Los Angeles and Long Beach, Cal., has been opened for 
traffic. 

Denver, Apex & Western.—Preparations are being 
made to begin work on the first 63 miles of this road from 
Denver to Georgetown, Colo. Several bids have been 
received for the work and contracts will probably be let 
soon 

Rio Grande Western.—Various reports wre in circula- 
tion in regard to a proposed extens‘on of this road to San 
Francisco. According to recent dispatches from Denver 
Colo., General Manager D. C. Dodge is reported as saying 
that the line would ultimately be extented to the Pacific 

Yoast and that surveys had been made to the Sierra Ne- 
vada Mountains. The length of such an extension would 
be about 832 miles. There is little prospect, however, of 
the line being built for some years, if ever. 


Projects and Surveys. 

Corvallis, Brownsville & Eastern.—A correspondent! 
writes that this company has never made a survey for its 
proposed line and that its charter will probably lapse for 
want of organization. 

Portland & Fairview,—A company by this name has 
been chartered in Oregon to build a railway from Port 
land to Fairview. Jas. D. Hart, Portland, Ore., Presi- 
dent. 


CITY TRANSIT. 


Electric Railways.—Brooklyn, N. ¥.—The Coney 
Island & Brooklyn Ry. Co. has been given permission to 
convert its road to a single trolley overhead electric sys 
tem. 

Bellefonte, Pa,—The Bellefonte Electric Street Ry. 
Co. has been incorporated by L. A. Schafer, W. F. Reeder 
and J. M. Potter; $18,000. v 
“ Baltimore, Ha.—The"South Baltimore & Curtis Bay 
Ry. Co. will begin work soon on an electric road 314 miles 
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‘ or icnlars address W.S. Rayner. The Union 
ee oe has applied for permission to adopt 
2 ic traction. 

ger Springs, Tenn.—The Raleigh Springs Ry. Co. 
will build an electric road 11 miles long to Memphis, and 
tracklaying will be commenced in December. Cooper & 
Bordman have the contract for ties and timber, the Thom- 
son-Houston Electric Co. for electrical equipment. and the 
Illinois Steel Co. for rails, Contracts are to be let shortly 
power plant, piling, poles, cars, iron bridge 130 ft. 
span, paving, corrugated iron, brick and iron trusses, 
President, Daniel O'Connor; General Manager, W. R. 
Hall; Chief Engineer, E. T. Lynch. 

Jacksonville, Fla.—An ordinance has been passed. 
permitting the Jacksonville Street Ry. Co. to adopt 
electric traction. 

Kansas City, Mo.—The Interstate Consolidated Rapid 
Transit Ry. Co. has applied for permission to substitute 
an overhead electric system for its cable line on Eighth 


st 


for 


Colfax, Col.—An electric storage battery road from 
Colfax to Barnum is proposed by F. A. Arbuckle, L. L. 
Gray and M. 8S. Noah. 

Galveston, Tex.—A franchise has been granted to the 
South Galveston & Gulf Shore Electric Ry. Co., for a line 
13 miles long. President, Geo, J. Gray, of Denver, Col. 


Dummy Railway.—Chicago, Iul.—Mr.C. T. Yerkes, 
President of the North Side Street Ry. Co., has imported 
a steam dummy engine from England, of a type said to be 
very successfully operated there, and superior to horse 
and cable power for suburban roads. 


Horse Railways.—Velasco, Tex.; Velasco Street Ry. 
Co.: 3 mile. Princeton, Ill.; Princeton City Stree t Ry 
Co.: M. C. Clark, M. T. W. Lathrop, F. W. Clark; $20,000. 


Companies,—International Electric Railway Co, of 
Chicago, Ill.; J. T. Hanna, M. M. Wood and D. L. Coe; 
2,500,000. United States Rapid Transit Co., of Chicago, 
Iil.; $5,00€,00u, 


BRIDGES, TUNNELS AND CANALS. 

Bridges.—Groton, N. Y.—The Groton Bridge & Mtf'g 
Co., of Groton, N. Y., has the contract for a bridge at 
Caribou, Me., consisting of 3 spans each 159 ft. with 18 ft. 
roadway. Also for 2 spans 81 ft. each and 16-ft. roadway 
at Wytopitlock, between Penobscot and Aroostook coun. 
ties, Me. Both of these bridges will have cylinder pier 
foundations. Shop work will soon be commenced on 4 
spans, 76, 82, 108 and 126 ft., including 2 draw spans for 
Brazoria Co., Tex. Also a 228 ft. span for Shenandoah 
Co.. Va. Large bridges at Newaygo, Mich., four 110-ft. 
spans, and Marble Falls, Tex., one 270 ft., two 150 ft. and 
one 110 ft. spans are in process of erection. This company 
has also a large number of smaller spans under contract. 

Wyoming Co,, N, ¥.—An iron bridge will be built at 
Whipple’s Corners to replace the present wooden 
structure, 

Camden, N. J.—The Board of Freeholders has decided 
to build an $18,000 draw bridge over Cooper’s Creek. 

Cincinnati, O,—In Cincinnati the Cincinnati & Coving- 
ton Rapid Transit Bridge Co., organized under the laws 
of Ohio, and the Covington & Cincinnati Rapid Transit 
Bridge Co., organized under the laws of Kentucky, have 
been consolidated under the name of the former company. 
Col. John McLeod, of Louisville, Ky., has been elected 
Consulting Engineer of the consolidated company. It is 
the purpose of the new crganization to construct a four- 
track railway bridge, adapted to rapid transit between 
the cities of Cincinnati and Covington. 

Wheeling, W. Va.—A survey for a bridge from the 
lower end of Wheeling to the north end of Bellaire has 
been made. Plans will be made and an estimate of the 
cost. 

Newport, Ky.—The King Iron Bridge & Mfg. Co., of 
Cleveland, O., which built the big rapid transit cantilever 
bridge between this city and Cincinnati, has received the 
contiact for erecting a similar structure across the Lick- 
ing River, between this city and Covington, from the foot 
cf Eleventh 8t. The work of construction will not com- 
mence until next spring. 


HIGHWAYS. 

Pennsylvania.—The contract for Telford paving and 
Darby turnpike has been awarded to B. M. & J. F. Shanley 
at about $15,000. The road will be about 6 miles in length 
and will have a width of 18ft. Mr. George C. Hetzel, of 
Chester, is President of the Darby & Ctester Telford 
Road Co., which has a capital stock of $75,000. 


Illinois.—The Commissioners of Richwood township 
have laid out an east and west road from Old Mount 
Holly to New Mount Holly . 


Missouri.—The Kings Highway Boulevard Syndicate, 
of St. Louis, has been incorporated by W: P. Croswhite, 
George W. Wilson and W.N. Terry. The County Court, 
at St. Charles, has ordered the County Surveyor to sur- 
vey two new roads. 


WATER-WORKS. 
NEW ENGLAND. 


Jericho Centre, ¥t.—It is reported that mains are be- 


ing laid, 
St. Johnsbury, Vt.—A new supply for the village 
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works is projected, and will probably be discussed at a 
village meeting in January. The purchase of the plant 
of the St. Johnsbury Aqueduct Co. is spoken of. 

Fitchburg, Mass,—Surveys of various possible sources 
for an additional supply are to be made, with City Engi 
neer Lovell in charge, and C. A. Allen, Worcester, Con- 
sulting Engineer. 

Lowell, Mass.—The driven well experiments will be 
continued, with the hope that an increased supply may be 
obtained. 

Medford, Mass.—Mains will be laid in Hall Park ata 
cost of about $2,500. 

Pittsfield, Mass.—The location of the pumping station 
mentioned last week, is to be changed, according to report, 
so that water will be pumped from the overflow of Sackett 
Brook reservoir. A basin will be excavated, The appro- 
priation has been increased from $3,000 to $6,000. M. M. 
Tidd, Boston, has reported upon a permanent increase to 
the supply. 

East Providence, R, I.—Arrangements are being made 
to supply Riverside and other parts of the town outside of 
the Watchemoket Fire District with water from the 
Pawtucket works, which now supply parts of the town, 

Essex, Conn,—Works are projected. Address G. H. 
Hardman. 

Hartford, Conn.—A new reservoir is projected. 

South Norwalk, Conn.—Explorations for a new reser- 


voir site are being made. 
MIDOLE. 


Clifton Springs, N. ¥Y.—A second committee has been 
avpointed to investigate works. W. W. Miner and T. B. 
Titus are members. 

East Syracuse, N. Y.—Engineer O. Bogardus has com” 
pleted preliminary surveys for works with a supply from 
White Lake. The lake is 4.83 miles from and 149 ft. above 
the village. A reservoir site has been located. An 8-in. 
main is proposed to the reservoir and a 12-in, main from the 
reservoir to the village. Itis estimated that the works 
with about 3% miles of distributing mains would cost 
$37,500. 

Gloversville, N. 
supply. 

Glens Falls, N, Y.—The Trustees have voted to rent 
or buy a new pump and boilers. 

Liberty, N. ¥.—The citizens have requested the Village 
Trustees to submit to the vote of the people a propo sition 
to issue $20,000 of bonds for works. A. Grant Childs has 
reported in favor of a supply from a reservoir on a brook 
rising in Young's Gap, the site to be about 170 ft. above 
and 1% miles from the village. Estimated cost, $19,215. 

New York, N. ¥.—The Commissioner of Public Works 
has tranemitted to the Aqueduct Commissioners final 
plans and maps showing lands required fcr the construc- 
tion of a high masonry dam for a reservoir between 
Quaker Bridge and the Croton dam, to be known as Cor- 
nell’sdam. The Commissioners have requested the Cor- 
poration.Council to take steps to acauire the necessary 
land for the dam and reservoir. 

Schoharie, N. ¥Y.—The company has begun the con 
struction of a storage reservoir. 

Ticonderoga, N. Y.—S. E. Babcock, Little Falls, has 
reported on village works with a gravity supply froma 
reservoir on Chillson Hill Brook, some two or three miles 
distant. Estimated cost, $49,000 to $50,000. Small works 
are operated by a company. 

Orange, N.J.—The Water Committee has recom. 
mended the issuance of $10,000 of 5s bonds to pay for 
cleaning the reservoir. 

Ashbourne aud Ogontz, Pa.—The citizens are agitat- 
ing an extension of the Jenkintown works. 

Greensburg, Pa.—A second company is talked of, ow- 
ing to alleged inadequate supply. 

Montoursville, Pa.—A vote on works was to be taken 
Nov. 17. 

Morton and Rutledge, Pa.—There is talk of organiz- 
ing a company to supply both places. 

Royer,s Ford, Pa.—The company will increase its 
stock from $40,000 to $60,000, 

Tunkhannock, Pa.—lt is reported that improvements 
will be made. 

Elkton, Md.—The Maryland Water Co. of Cecil Co. 
has been or will soon be incorporated by G. M. Johnson, 
Baltimore; W. T. Warburton, of Elkton, and others. It 
is stated that Mr. Johnson will contract to build the 
works, and that construction will be started before spring, 

Lonaconing, Md.—B. L. Somerville, R. M. Boyd and 
others propose to incorporate a company soon, to be 
known asthe Lonaconing Water Co. The capital stock 
will be $25,000. 


Y.—There is talk of an additional 


SOUTHERN, 


Norfolk, Va.—Bonds to ths amount of $25,000 have been 
authorized for extending the mains. 

Weston, W, Va.—lIt is stated that the people still want 
works. 

Bryson City, N. C.—Address tt. L. Leatherwood re- 
garding proposed water and electric lighting plants. 

New Berne, N. C.—Bids for works were secured Nov. 
16 by W. Ellis, Chairman. 

DeLand, Fla.—It is reported that a franchis~ has been 
granted to J. B. Clough and others. 

Monroe, La,—The Lee Improvement Co., St. Louis, 
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Mo., will, it is reported, put in water and electric lighting 
plants. 
Lake Charles, La.—W orks are still projected. 
Cleveland, Ky —Guild & White, Chattanooga, are the 
parties who have made a proposition to build works. 
Russellville, Ky.—A company has recently been 
formed to supply water by pumping from the “big 
spring.”” A stand-pipe may be used B.B. Andrewsis 


Mayor. 
NORTH CENTRAL. 


Norwood, O.—W orks are being discussed. 


Brightwood, Ind.—A committee has been appointed 
toconfer with the Indianapolis Water Co. regarding « 
supply. 

Franklin, ind,—The plant of the Franklin Water, 
Light & Power Co. has been tested and accepted, J. J. 


Hainsworth, Chicago, is Vice-President 
structing Engineer. M. L. Johnson is Secretary. 
Boughen Engineering Co., Cincinnati, furnished 


and was Con- 
The 
the 


machinery. The lighting plant is the Thomson-Houston 
system. 

North Vernon, Ind,—W orks with four miles of maine, 
estimated to cost $24,000, have been voted. 

Mancelona, Mich.—It is stated that the Walker sys 


tem wiil be adopted. 

South Haven, Mich.—The supply will be from Lake 
Michigan. 

Atlanta, Tl!.—J. J. Downey, J. B. Lambert, and others. 
have been appointed a water committee on 
works. The supply will probably be from wells 

Belleville and East St. Louis, 1U.—The proposed city 
works may obtain a supply from the East St. Louis plant. 
which, it is said, is to be enlarged by the erection of two 


proposed 


reservoirs. 
Metropolis, Ill.—G. C. Morgan, Chicago, has received 
a contract for a water and electric lighting plant te be 


completed by July 1, 1892. Contract price, $50,925 
Mownt Vernon, Jil,— Works are to be built by a com 
pany, it is said. 


0’ Fallon, Iil.—A committee has been appointed to 


arrange for the immediate construction ef works. 

Spring Valley, 1Ul.—Works are proposed and an ar 
tesian well has been ordered sunk. 

Wilimette, Ill.—The Town Board has approved the 


plans of John A. Cole, Chicago, for water and sewerage 
systems. It is said that the supply will be from the 
Evanston works. 

NORTHWESTERN. 

Boone, Ia.—Construction of a 2,000,000-gal]. reservoir 
has just been started. 

De Witt, Ia,—A contiact for works bas been let. 

Excelsior, Minn,—A report on works has been pre 
sented and it is said that bids will soon be requested. 

Detroit, Minn.—City Engineer E. H. Keating has es 
timated the cost of duplicating the company’s water and 
gas plants at $1,064,000, nearly $500,000 less than the esti 
mates of C. B. Davis, recently referred to in this journa! 

Keatrice, Neb.—The Council has decided to buy a 
Smedley pump for the new plant. 

Chamberlain, 8S. Dak.—It is reported that the city 
works have been leased by C. J. Bunting, for some time 
connected with them. 

Deadwood, 8S. Dak.—The mains will be extended 

SOUTHWESTERN. 

Kansas City, Mo.—The Council has ordered issued 
the $2,000,000 of bonds voted some time since for Work «. 

Monticello, Ark.—Preparations to build works are 
said to be in progress. 

Pine Bluff, Ark.—It is reported that $25,000 will be 
expended for new pumping machinery and extensions. 
Address C. B. Wilkinson, Keceiver. 

Beltcherville, Tex,—Woiks are said to be needed, and 
an artesian well and stand-pipe are spoken of. 

Elgin, Tex,.— Press dispatches state that a contract for 
works has been awarded to Kelly & Copeland. 

Orange, Tex .—It is reported that O. J. Gorman, Dal- 
las, has organized a company to build works here at a cost 
of about $50,000, construction to start very soon. 

Waco, Tex.—The College Heights Artesian Water Co. 
has been incorporated ; capital stock, $10,000. 

Santa Fe, N. M.—A franchise for a second plant has 
been granted to the Santa Fe Irrigation Co. Works 
must. be completed within one year from the acceptance 
of thefranchize. The supply must be by gravity, filtered. 
with a pressure of at least 80 lbs Forty hydrants at a 
yearly rental of $°0 each will be taken by the city, 

PACIFIC, 

Aberdeen, Wash.—The Herald is urging the town to 
own the works. 

Ballard, Wash.—The Northwestern Oil, Gas, Artesian 
Test Wells and Water-Works Construction Co. has ap- 
plied for a franchise. The application was referred toa 
committee. 

La Grande, Ore.—Additional bonds to the amount of 
$20,000 have been voted for the proposed city plant. The 
sum of $50,000 is now available. 

Oakesdale, Wash.—W orks are proposed. 

Pendleton, Ore.—The McKay Creek Irrigation Co. has 
offered to farnish water to the eity. 

Long Beach, Cal.—The works will be improved at a 
cost of $10,000. 


Vallejo, Cal,—A city investigating committee has re- 
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ported that the company ought to make certain improve- 
ments to the works, and that if these are not made the 
committee recommends that the city build works 

Santa Paula, Cal,.—The Santa Paula Water-Works 
Co. has been incorporated to build works, generate elec. 
tricity, &c.; capital stock, $150,000. 


ARTESIAN WELLS. 
Lowell, Mass .— More experimental wells will be sunk. 
City Engineer Bowers will be in charge. 


Woodstown, N. J, -The authorities are re-advertising 
for bids for sinking a well. 


Eastman, Ga,.—The sum of $1,160 has been raised to- 
ward sinking a well. 

A ppatachicola, Fla,—Agitation for a well continues. 

Forbes, 8. Oak,.—Irrigation Engineer Baldwin has lo- 
cated sites for 6 wells in the township. 

Celeste, Tex .—A well is talked of. 

Pomeroy, Wash,.—The sinking of a well will soon be 
started. 

Caldwell, Ida,—A well is heing sunk. If successful it 
is said that several others will be put down. 


IRRIGATION. 
@ Monument, Colo,-Bids are wanted unltil Dec. 1 by State 
Engineer J. P. Maxwell, Denver, Colo., for building a res- 
ervoir near the head of Monument Creek and near the 
town of Monument, The amount available is $28,000. 


Ellensbury, Wash.—The Middle Kittitas Irrigation 
District has voted to issue bonds. 

Delano, Cal,—Surveys for the Poso Irrigation District 
are said to be completed. The Board is correspondi ng 
with contractors. 

Redlands, Cal,—Arrangements are being made be- 
tween the Bear Valley Irrigation Co., Lugonia Water Co. 
and H. 8. Williams for the irrigation of 1,300 acres. 

San Diego, Cal —The Linda Vista Irrigation District 
will vote on the issuance of $1,000,000 of bonds. There are 
42,000 acres in the district. 

San Jacinto, Cal.—Surveys and estimates will be 
made forthe San Jacinto & Pleasant Valley Irrigation 
District. 

San Marcos, Cal.—The people will petition for the 
formation of a district. 

New Companies.—Belle Fourche, Vale & Empire Im- 
provement Co., Vale, 8S. Dak.; $100,900; to irrigate, 10,000 
acres, through a ditch 16 ft. wide. East Fork Irrigating 
Canal Co., Mount Hood, Ore.; $7,000; S. M. Baldwin and 
others. Lone Rock Irrigation Co., Pendleton, Ore. $250,000 ; 
Cc. B. Wade, I. G. Hailey and others. Alpine Springs Land 
& Water Co., Los Angeles, Cal. ; $50,000; directors, Nathan 
Cole, Jr., W. H. Griffin and others. Long Valley Land & 
Irrigation Co., Oakland, Cal.; $300,000, of which $160,000 
has been subscribed; Edwin Ferris, Frank G. Ward and 
others. 

SEWERAGE AND MUNICIPAL. 

Sewers.— M assachusetis.—Revere. The Sewerage 
Committee has presented for the approval of the State 
Board of Health a plan fora system of sewerage to dis- 
charge into the metropolitan sewerage system of Boston. 

New York.—Port Chester. The question of sewerage 
is under consideration.—Brooklyn. The lowest bidder 
for a section of the sewerage system of Ward 26 was D. 
J, Creem, $66,958. 

New Jersey.—South Orange has adopted a resolution 
to the effect that no sewerage system for the village 
which would cost more than $100,000 will be considered 
financially practicable. The resolution was passed espe- 
cially for the guidance of the Board of Engineers, who 
have been appointed to prepare plans and specifications 
for a sewerage system for the village. —Orange.- 
The Common Council will probably enter into a contract 
with the townships of Bloomfield and Montclair for the 
construction and use of a joint trunk outlet sewer to the 
Passaic Niver at Belleville, where a tidal basin is to be 
built and the sewerage discharged twice in 24 hours.— 
Montclair. The Township Committee has adopted the 
draft agreement with Orange, and Engineers Bassett and 
Owen have been ordered to draw up plans and estimates 
of the work. 

Pennsylvania,--Wilkinsburg.—Edeboner & Cooper, 
borough engineers, are preparing plans for 24-in, main 
sewers to the Monongahela River; estimated cost, $25,000. 

Maryland,—Hagerstown. A New York company has 
made a proposition to the mayor and council to construct 
a system of sewerage. The town is to grant the franchise 
free, and the company is to get paid by the owners of pri- 
vate houses which run sewage into the pipes. 

Ohio,—Findlay. The city engineer has adopted plans 
for the sewerage of the south side. The main sewer will 
be 6 ft. diameter. 

Michigan.—Owosso. A franchise for a sewerage sys- 
tem has been applied for. 

Illinois.—Joliet, A New York company has made a 
proposition co build sewers on the franchise plan.—Wau- 
kegan. A sewerage system is to be built for the central 
part of the city at a cost of $28,000. 

Minnesota.—Owatonna. Plans and specifications for a 
system of sewerage are to be prepared by Mr. Loweth, of 
St. Paul. 

Missouri,—Carthage. The question of granting a sew. 
erage franchise to the Lewis-Mercer Construction Co., of 
New York, is uvder consideration. 


Oregon.—Portland. D. W. Taylor, Superintendent of 
Streets, has prepared plans for 12-in. terra cotta pipe 
sewers for the east side. 

Washington.—North Yakima. The contract for the 
sewerage system has been awarded to R. Schmidt, of 
Seattle, at $41,000, and work has been commenced.—Ta- 
coma. The Board of Public Works has prepared plans for 
a main storm water relief sewcr to cost $25,000. It is esti- 
mated for a rainfall of 1 in. per hour over the drainage 
area, 


3,000 cu. yds. of macadam for 8-in walks. ........... 
7,009 cu. yds. of Telford macadam for 12-in. roads.... 
150 days double watering cart 
150 days sectional roller 
150 days steam roller 
200 cu. yds. stone on ground 


Arizona.—Pheenix. Mr. J. B. Alexander, Secretary of 
the Arizona Water-Works & Sewerage Co., which has a 
franchise from the city, states that the company pro- 
poses to commence work at once on the first 5 miles of the 
system, ana to have that part finished by March, 1892. 
This will require 8,800 ft. of 16-in. vitrifled pipe, 2,050 ft. 
of 12-in., 3,180 ft. of 8-in., 19,780 ft. of 6-in., 700 ft. of 16-in. 
iron pipe, 696 Ys., 73 perforated manhole covers and 
frames, and 14 automatic flush tanks of 400 galls. capacity 
each. The estimated cost of material and construction is 
$60,000, and $40,000 additional for the rest, or $100,000 in 
all. : 


Ontario.—Deseronto. The Town Council has appoint- 
ed Mr. M. J. Butler, Am. Soc. C,. E , to examine into and 
design a system of sewerage, It is not intended to build 
the whole system at once, but to carry it on as the funds 
permit. 

Streets.— Massachusetts.—Malden. 
to be widened to 60 ft. 


Rhode Istand.—Pawtucket. It is stated that the vit- 
rified brick pavement on Broadway is very slippery in cold 
and snowy weather owing to the smoothness of the 
surface. 

Maryland.—Hagerstown. The city council will hold 
a special meeting to consider the question of laying as- 
phalt paving on the principal streets. 

Pennsylvania,—Devon Station. Smith & Son, Norris- 
town, have acontract for 14% miles of patent paving.— 
Philadelphia. The Vulcanite Paving Co. hasa contract 
for asphalt paving on North Broad St. To test the merits 
of the material, one block will be iaid with rock asphalt 
and the remainder with Trinidad asphalt. 

Florida,—Jacksonville. The Board of Trade has been 
discussing various paving materials and is apparently in- 
clined to favor asphalt. 

Illinois .—Chicago. The mayor has submitted to the 
council a recommendation for the improvement of sev- 
eral streets by granite and cedar block pavement. 

Colorado.—Denver. The Denver Gilsonite Paving 
Co has been incorporated to lay Colorado asphalt paving. 
Cc. O. Baxter and J. B. Hinchman; $25,000. 


Bonds .— Los Gatos, Cal. ; $20.000 for sewers; $3,000 for 
city pall. Malden, Mass., $100,000 for public parks; James- 
town, N. Y.; $10,000 for sewers. Waltham, Mass., $100,000 
for sewers, at 414%. 


Irvington 3t. is 


ELECTRICAL. 


Electric Light.—Manchester, N. H.—A contract for 
streei lighting for three years has been awarded to the 
Manchester Electric Light Co. at 37% and 31% cts. per 
light per night for arm and pole lights. 

Quakertown, Pa,—A vote on the electric lighting 
question will be taken Dec. 29. 

Cincinniti, O.—Tne Board of Lighting is having 
specifications prepared for electric lighting. 

Quincy, Ill.—A contract for electric lighting for 3 years 
bas been awarded to the electric light company at $75 per 
light per annum, instead of $90 as under the old contract. 

Milwauke-, Wis.--The City Council is investigating 
the electric light question, and a committee recently visit- 
ed Chicago to examine the plant and obtain information. 


Companies.—Storage Battery Co., of Sioux City, Ia.; 
E. M. Dunbar, J. F. Peavey and C. S. Wallis; $1,000,000., 
Bronx Electric Light Co., of New York and Westchester, 
N. Y.; John I. Munn, C. 8. Leary and John S. Brush, New 
York; $15,000. Gardoer Electric Light Co., of Gardner, 
Mass.; President, R. L. Bent; $30,000. Wolverton Arc 
Electric Light Co., of Newark, N. J.; J. E. Wolverton, W. 
McCubben and J. L. Cox, of New York, N. Y.; $250,000. 
Franklin-Morse Electrical & Mfg. Co., of East St. Louis, 
Ill.; Wm. Koedding, F. D. Durgin and W. H. Jones; 
$5,000,000. 


CONTRACTING. 


Macadsmizing.— Brookline, Mass.—The following 
proposals for macadamizing roads and walks were re- 
ceived Nov. 12 by Mr. A. H. French, Town Engineer. 


There will be about 4,000 ft. of roadway, 35 ft. wide: 19 
ft., 27 ft. wide, and 1,000 ft., 20ft wide; also 7,500 tt, of 
walks, 15 ft. wide, and 1,7 0 ft., 5 ft. wide. Th. telford 
macadam will be of 2-in. stone, laid 12 ins. thick for the 
roadways, and 8 ins. thick for the walks. The former wij) 
be on a foundation of quarry stone, 7 to 9 ins. deev, 3 tos 
ins. wide and &to 16 ins. long. There will be 159 days’ 
work each for double watering cart, double horse 24 ton 
sectional roller, and 15-ton steam roller. The contract nas 
been awarded to H. P. Nawn, of Boston. 
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New Croton Aqueiuct—Wew York, N. Y.—The 
Aqueduct Commissioners have awarded a contract for 
fencing and improving the grounds around several of the 
shafts to Levy & Quinn at $33,437. 

Street Work.—Salt Lake City, Utah,—The Board of 
Public Works has awarded a $93,000 contract for paving 
State St. to the Pacific Paving Co,, of Salt Lake City: in, 
sandstone curbing, $1.05 per lin. ft.; granite block and 
sandstone paving, $2.52 per sq. yd.; bituminous rock 
asphalt paving, $3.25 per sq. yd. 

Sewer Materials.— Baltimore, Md.—The following 
contracis have been awarded for materials for the Kagle 
St.. Fulton Ave. and Monroe St. sewer: Hanover Port- 
land cement, Charles C. McColgan & Co,, $2.70 per bbl,: 
Round Top cement, John Bullock & Sons, $1.18 per bb, in 
bags; Cumberland cement, S. M. Hamilton, $1.18 per bb), 
in bags; building stone, David Leonard, $2 per cu, yd.: 
bricks, hand-made, Frederic Rice, $9 per 1,000; bricks, 
machine made, Pitcher. & Creager, $8.50 per 1,000; sand, 
Mrs. Wilhelmena Duvel, 85 cts.,per cu. yd.; sewer blocks, 
Guilford & Walterville Granite Co., $126 per 1,000, or $2.2 
per sq. yd. Contracts have also bcen awarded for ma- 
terials for Wolfe St. sewer as follows: Cumberland ce 
ment, in bags, S. M. Hamilton & Co., $1 18 per bbl ; Han- 
over Portland cement, C. C, McColgan & Co., $.75 per bbl.: 
sand, P. Keelty, 84 cts. per cu. yd.; stone, Maryland Stone 
Co., $1.75 per cu. yd.; hand made bricks, Daniel Donnelly 
& Son, $2.79 per 1,000. 


PROPOSALS OPEN. 
Dredging.— Boston, Mass.—Dredging in the main 
ship channel of Boston harbor. Lieut. Col. S. M. Mans- 
field. U. S. Engineer Office. Dec. 10. 
Sewer Material.— Providence, R. I.—Pipe 12 and 15 
ins, diam.; 1,500,000 brick. R. E. Smith, Commissioner of 
Public Works. Nov. 23. 


MANUFACTURING AND TECHNICAL. 

Locomotives.—The Baldwin Locomotive Works, of 
Philadelphia, Pa., have built some compound tank en- 
gines for the Kings County Elevated Road, Brooklyn, N. 
Y. They have an order for a compound express passenger 
engine for the Philadelphia & Reading, and for 1 com 
pound passenger and 1 compound freight engine for the 
New Jersey Central. 


Cars.—The Louisville, New Albany & Chicago will 
spend a large amount on new rolling stock. The Barney 
& Smith Mfg. Co., of Dayton, O., has built 3 sleeping cars 
for the Great Northern. The Ohio Falls Car Co., of Jefter- 
sonville, Ind., has built 1,000 box cars for the Pennsyl- 
vania. The Pullman Palace Car Ce., of Chicago, III., will 
build 5 ordinary and 3 parlor cars for the Columbus, 
Hocking Valley & Toledo R.R. The Souder Railway 
Freight Car Co., of Newport, Ky., has been incorporated 
tv manufacture cars on the patents of Jacob J. Souder; 
$2,0€0,000. 

Petroleum Engine.,--Priestman & Co., of Philadelphia, 
Pa., write us that they have undertaken the manufacture 
of the Priestman petroleum engine, and are now exhibit, 
ing one of their make at the American Institute Fair 
New York. The consumption of kerosene oil is said tobe 
less than 1 pint per HP. per hour, The engine was de- 
scribed and illustrated in our issue of Nov. i7, 1888, and is 
in extensive use abroad. It was awarded a gold medal at 
the Edinburgh Internationa] Exhibition 1890, Estimating 
the cost of oil at 10 cts. per gall., although in Philadelphia 
the price is only about 5% cts _,with allowance for barrels, 
the engine is said to cost less than 1% cts. per HP. per 
hour, being a very ecoonmical showing. 


Companies.—Builders’ Supply Co, of Chicago, Ul. 
Michael McInerny, J. C. Donnelly and John F. Kenny; 
$25,000. Belleville Paving Brick & Tile Co., of Belleville: 
lll.: A. Gooding, C. A. Stookey and W. Eyman; $30.00, 
Mount Vernon Brick and Paving Co., of Mount Vernon. 
Ill.: George W. Evans, T. L. Watson and S. T. Stratton, 
$25,000. Hill Doublo Lock Safeiy Switch Co., of Chicago; 
il : John J, Hill, WOH. M. Hill and D. H. Curtis; $2500, 
Denver Gilsanit4 Paving Co. of Denver, Col.: C. U- 
Baxter and R. Lee Hinchman; $25,000, 
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